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ABSTRACT  
 
 
 
 
 
ABSTRACT  
 
 
 
 
 
People and environment become more vulnerable when natural disasters strike in a  
vulnerable community; and for Bangladesh vulnerability to natural disaster is rooted into its  
geographic location as it is the world largest delta compounded with a series of hydro -  
meteorological and geo-physical factors. Furthermore the impacts of climate change have  
triggered the events of acute natural disasters as flood and cyclone in Bangladesh. The  
vulnerability of theses disasters severely compromises with the rural livelihood capitals of at risk  
community and existing ecosystem.  
 
 
 
It is believed theoretically that Ecosystem Management Approach as a better alternative  
for sustainable livelihood restoration after any disaster. Based on this ground, this study has been  
carried out in 4 districts of Bangladesh. Two of them are from riverine flood prone and two  
districts are from coastal-cyclone prone areas.  
 
 
 
The study has outlined livelihood capitals of at risk community, their coping and adaptive  
strategies and the options for ecosystem approach. The information was collected through  
participatory methods followed by DIFDs livelihood analysis guidelines. This study was aimed  
to observe the relationship between ecosystem management approach in livelihood restoration  
initiatives at disaster prone areas through a multi- scale approach that combines local and  
scientific knowledge.  
 
 
 
The study showed that the ecosystems of both the areas have undergone various short-  
term and long-term cyclical changes due to frequent disasters, unplanned developmental efforts,  
management practices of local institutions over time. It has also demonstrated the dynamic  
interaction between livelihood and ecological systems, and the played institutional gaps and  
changes to cope during aftermath of disasters.  
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Mach time a natural disaster exacerbates it impacts on environmental element s and vise  
versa, which affects natural processes, alters resource base and increases vulnerability of at-risk  
communities. Although environment and disasters are inherently linked, but surprisingly the  
ecosystem management approach is not integrated yet with implementation practices of  
sustainable livelihood and other disaster risk reduction options. Specific issue-based initiatives  
on livelihood and ecosystem management focusing on comprehensive risk reduction through  
developing frameworks are inevitable. This would further strengthen vertical and horizontal  
integration by engaging related sectors and concerned organizations.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iii  
TABLE OF CONTENTS
Topics PAGE' NO.
:ACKNOWi.11)GNII•N1'
AUS'I'R;\CI'
'I'rABIJ? Ol CON1'F,NI'S
LIST(*' N,14\ PS, CURES &'1':ABI.ES
CHAPTER 01. INTRODUCTION
i
ii
iv
vii
1.1 INTRODUCTION 1-1
1.2 HYPOTHESIS AND RESEARCH QUESTIONS 1-3
1.3 OBJEC'T'IVES 1-4
1.3.1 MAJOR OBJECTIVE 1-4
1.3.2 SPECIFIC OBJECTIVES 1-4
1.4'1'1 i:sis S TRUCTURE. 1-4
CHAPTER 02: CONCEPTUAL UNDERSTANDING
2.1 EXISTING CONCEPTS AND APPROACHES 2-1
2.1.1 THE MILLENNIUM ASSESSMENT FRAMEWORK 2-1
2.1.2'1'1 iE SUS'T'AINABLE LIVETJIIOODS (SL) FRAMEWORK 2-3
2.1.3 THE DISASTI ER RISK REDUCTION (DRR) APPROACH 2 -6
2.2 SUSTAINABLE LIVELIHOODS IN DISASTER RISK REDUCTION ANALYSIS 2-6
2.3 COMBINING SL AND ENVIRONMENTAL MANAGEMENT APPROACHES 2-8
2.4 INTFc;R.VI'ING CONCEPTUAL. FRAMEWORKS 2-11
2.5 PUTTING FRAMEWORKS INTO PRACTICE 2-13
2.5.1 IA1E'T'l U)DOLOGICAT. '1'It_AD(^. OFFS 2-13
CHAPTER 03. OVERVIEW OF STUDY AREAS
3.1 SELECTION OF STUDY AREAS 3-1
3.2 RATIONALE FORTHE SELECTION OF THE STUDY AREA 3-3
3.3 RIVERINE STUDY AREA: SUBJECTED TO FLOOD HAZARD 3-4
iv
3.3.1CommUNICATIONs 3-4
3.3.2 CLIMATE 3-5
3.3.3 G EOLOGY AND LANDFORMS 3-7
3.3.4 HYDROLOG Y 3-8
3.3.5 VEGETATION AND LAND USE 3-8
3.3.6 FLOOD PROTECTION AND DRAINAGE 3-8
3.4 COASTAL STUDY AREA: SUBJECTED TO CYCLONE HAZARD 3-9
3.4.1 COMMUNICATIONS 3-10
3.4.2 CLIMATE 3-10
3.4.3 GEOLOGY AND LANDFORNIS 3-15
3.4.4 HYDROLOGY 3-15
3.4.5 VEGETATION AND LAND USE 3-16
3.4.6 COASTAL EMBANKMENTS 3-16
3.4.7 SALINITY 3-17
3.4.8 CROPPING SYSTEM AND LAND USE 3-18
CHAPTER 04. METHODOLOGY
4.1 RESEARCH DESIGN 4-1
4.2 SITE SELECTION FOR PLA 4-3
4.3. ME 1'HOD SELECTION 4-4
4.3.1 ENVIRONMENTAL CHECKLISTS 4-4
4.3.2 HOUSEHOLD SURVEYS 4-5
4.3.3 FOCUS GROUP INTERVIEWS 4-5
4.3.4 KEY INFORMANT INTERVIEWS 4-5
4.3.5 GROUP DISCUSSIONS 4-5
4.3.6 PREFERENCE RANKING 4-6
4.3.7 TRANSECT WALKS 4-6
4.3.8 TRENDLINES 4-6
4.3.9. SECONDARY DATA COLLECTION 4-6
4.4 DATA NORMALIZING AND ANALYSIS 4-8
4.5. Li NIrrATION OFF HIS STUDY 4-8
v
CHAPTER 05. RESULTS AND DISCUSSION
5.1 ASSESSMENT OF LIVELIIIOOD CAPITALS 5-1
5.1.1 HUMAN CAPITAL 5-1
5.1.2 NATURAL . CAPITAL 5-8
5.1.3 FINANCIAL CAPITAL 5-14
5.1.4 SOCLIL CAPITAL 5-17
5.1.5 PI IYSICAT. CAPITAL 5-19
5.2 THE ASSET PENTAGON ANALYSIS 5-22
5.3 ASSESSMENT OF COPING STRATEGIES AND ADAPTIVE RESPONSES 5-25
5.3.1 COPING STRXI'EGIES 5-26
5.3.2 ADAP ' T'IVE RESPONSES 5-28
5.4 OPT I ONS FOR ECOSYSTEM MANAGEMENT APPROACH 5-33
5.4.1 EXISTING ECOSYSTEM IIEALTH 5-30
5.4.2 ECOSYSTEM TRENDS AND DYNAMICS 5-33
5.4.3 LOCAL , ADAPTATIONS TO CHANGE 5-34
CHAPTER 6. CONCLUSION AND RECOMMENDATION
6.1 CONCLUSION
6.2 RF.COMMENDATTON FOR FURTIIER RESEARCH
RF.FERENCF.S
iAPPF ? NDIX-A: QUESTIONNAIRE
AI'll FNDIX - B: DFID'S SUSTAINABLE LIVELIHOOD GUIDENCE SHEETS
6-1
6-3
vi
LIST OF FIGURES
TOPICS PAGE NO.
FIG 2.1: MILLENNIUM ECOSYSTEM ASSESSMENT (MA) CONCEPTUAL FRAMEWORK 2-3
FIG 2.2: THE SUSTAINABLE RURAL LIVELIHOODS FRAMEWORK 2-5
FIG 2.3: A MODEL OF LIVELIHOODS DYNAMICS 2-7
FIG: 2.4 PROGRESSION OF VENERABILITY MODEL 2-10
FIG 2.5 CONCEPTUAL FRAMEWORK OF LIVELIIIOOD-ECOSYSTEM INTERACTIONS AT THE I.OCAL
LEVEL AFTER DISASTER. 2-12
FIG 4.1: OVERALL, RESEARCH PROCESS 4-2
FIG 5.1: iASSET PENTAGON IN LIVELIHOOD FRAMEWORK 5-24
FIG 5.2: ANALYSIS OF ASSET PENTAGON 5-25
LIST OF TABLES
TOPICS PAGE NO.
TABLE: 3.1 THE STUDY AREAS 3-3
TABLE 4.1: FEATURING SELECTED UPAZILAS AND NUMBER OF PLA 4-3
TABLE 4.2: FEATURING SELECTED PLA METH ODS FOR ASSESSMENT 4-4
TABLE 5.1: FEATURING HOUSEHOLD COMPOSITION OF TIIF STUDY AREAS 5-2
TABLE 5.2: FEATURING MAIN OCCUPATION OF THE STUDY AREAS 5-4
TABLE 5.3: FEATURING EDUCATIONAL LEVEL OF THE STUDY AREAS 5-6
TABLE 5.4: FEATURING ACCESS TO HEALTH SERVICES OF THE STUDY AREAS 5-7
TABLE 5.5: FEATURING LOSS OF LAND IN LAST 10 YEARS 5-9
TABLE 5.6: FEATURING LOSS OF CROPS 5-10
TABLE 5.7: FEATURING LOSS OF LIVESTOCK 5-11
TABLE 5.8: FEATURING AVERAGE. ANNUAL INCOME OF HOUSE HOLD 5-15
TABLE 5.9: FEATURING EXPENDITURE INCURRED DUE TO DISPLACEMENT BY DISASTER 5-16
TABLE 5.10: FEATURING CREDIT SCIIEME 5-17
TABLE 5.12: FEATURING ACCESS TO ENERGY 5-23
TABLE 5.13: LIVELIHOOD ASSET BASE OF AT RISK COMMUNITIES OF STUDY AREA 5-25
TABLE 5.14: FEATURING SOURCES OF W 'ATER. 5-29
TABLE 5.15: FEATURING SOURCE OF INCOME 5-31
TABLE 5.16: SUMMARY OF LONG AND SHORT-TERM (TOPING AND ADAPTIVE STRATEGIES 5-32
LIST OF MAPS
TOPICS PAGE NO.
MAP 3.1: LOCA'T'ION MAP OF STUDY AREAS 3-2
MAP 3.2: KURIGRAM DISTRICT, FEATURING THE RIVERINE PART OF THE STUDY AREA 3-6
MAP 3.3: BAGHERH A'T' DISTRICT, FEATURING THE COASTAL PART OF THE STUDY AREA 3-12
MAP 3.4: BARGUNA DISTRICT, FEATURING THE COASTAL PART OF THE STUDY AREA 3-13
MAP 3.5: PIROJPUR DISTRICT, FEATURING TILE COASTAL PART OF THE STUDY AREA 3-14
MAP 5.1: GIS IMAGE OF MANGROVE ECOSYSTEM LOSS IN COASTAL. PART OF THE STUDY AREA.
5-12
LIST OF PLA TES
TOPICS PAGE NO.
PLATE 4.1: FEAT URING DIFFERENT PLA METHODS 4-7
PIXIE 5.1: DESTRUCTION OF MLANGROVE ECOSYSTEM DUE TO CYCLONE SIDR. 5-13
PLATTE 5.2: DESTRUCTION OF WOODLAND 5-13
PLATE 5.3: DIFFERENT TYPES OF HOUSING STRUCTURES IN STUDY AREA. 5-20
PIXIE 5.4: DIFFERENT TYPES OCCUPATION IN STUDY AREA. 5-30
PLATE 5.4: RURAL LIVELIHOOD 5-35
Disaster Prone Areas in Bangladesh
(By Districts)
51) II SO Kdon,cbn
LEGEND
International Boundary
District Boundary
River Systems
_ Cyclone & Tidal Surge
Flood
Flash blood
D rought
R A Y OF B E N G A L
Management Information & Monitoring (MIM) Division
Disaster Management Bureau (DMB). September 13'99
N
M
Map: Featuring the study Areas (Kurigram , Burguna, Pirojpur and Bagerhat districts)
INTRODUCTION
CHAPTER 01. INTRODUCTION
1.1 INTRODUCTION
The environment in the third world is largely a livelihood issue (Blaikie, 1994).
People and Environment become more vulnerable when driving forces like poverty and
disaster over lap. For Bangladesh vulnerability to natural disaster is rooted into its
geographic location as the world largest delta compounded with a series of hydro -
meteorological and geo- physical factors. Due to huge inflow of the water form upper
riparian coinciding with heavy monsoon rainfall inside the country, a low floodplain
gradient, and congested drainage channels, tides and storm surges in long coast line; it
has ranked one of the most disaster prone countries in the world. Our people have
experienced some of the worst floods and cyclone in recorded history of disasters in
world. In 1970 super cyclone washed away 330,000 people, 2007 super cyclone Sidr
killing some 3500 people and caused massive 4.6 billion dollar damage. In 1988, 1998,
2004 and 2007 devastating flood ruined country economy and cost several lives.
According to global DRR assessment report by UNISRD a large number of our people
are exposed to acute hazards like flood and cyclone and also chronic hazards like
drought, sea level rise and saline water intrusion. The increased frequency and
vulnerability to natural disasters distinctly identifies Bangladesh as the most high risk and
disaster prone country in 2009 (Global DRR report, 2009).
The vulnerability of any natural disasters severely compromises with the existing
ecosystem. Each time a natural disaster exacerbates the impact of environmental
degradation, which affects natural processes, alters humanity's resource base and
increases vulnerability of at risk community; in term of livelihood and natural resource
depletion. During any crisis period ecosystems play a key in rural livelihood and in many
instances, our local knowledge and institutions have developed mechanisms over many
generations of trial and error that enable them to cope with crisis in change of
ecosystems. There of these ecosystems has undergone various short-term and long-term
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cyclical changes due to frequent disasters, corrupted management practices and local
institutions over time.
An effective approach of ecosystem management could integrate development
planning and risk reduction strategies to reduce disaster impacts and improve both
livelihoods and biodiversity- outcomes. Ecosystem management can contribute to more
effective reduction of disaster risk in two major ways. Well-managed ecosystems can
mitigate the impact of most natural hazards, such as landslides , flood and cyclones. In
addition, productive ecosystems can support sustainable income-generating activities
and are important assets for people and communities in aftermath of a disaster. For
ecosystems to make these contributions, it is essential that they be factored into relief
and rebuilding efforts in the post -disaster response phase. Not taking care of critical
ecosystems after a major disaster can cause significant economic and environmental
losses, and impose hardships on already vulnerable communities.
This study came about for two reasons. In the first instance , it emerged from an
earlier studies that during and after any disaster , decision-makers at the national and
international levels rely on rapidly acquired information to analyze impacts, set priorities,
identify gaps, plan early recovery responses, mobilize resources and engage in advocacy.
Timely and well founded information on post-disaster environmental impacts and
possible risks to health, livelihoods and the environment and ecosystem services is an
invaluable contribution to these efforts.
Despite a growing recognition of the important links between the environment
and other life-supporting sectors and systems, environmental information to inform
decision making is often unavailable or inaccessible in a post-crisis situation. But often
our national databases or census data are ceased to function or outdated. The capacity of
relevant state institutions are also weakened , poorly rpourced and in serious need of
support. Insecurity or poor communication with affected areas also constrain access to
primary data , while competing interests or priorities also hamper the gathering of vital
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information. Often, therefore, despite good intentions, environmental considerations are
often overlooked.
The second impulsion for the study was the community assessment component
of the Millennium Ecosystem Assessment (MA, 2003) and sustainable livelihood
approach to which this study is linked . The MA community assessments seek to
understand a) societal resilience , and the role played by human (skills, education and
knowledge) and social (local level institutions , community networks and organization)
capital in the development of resilience; b) the impact of disturbances from varying
scales on the local level , and the mechanisms used to cope with and recover from these
disturbances ; and c) the impact of changing socio-economic conditions over time on the
demand for ecosystem goods and services. On the other hand sustainable livelihood
approach assesses human, nature, social, financial and physical capitals as livelihood
assets (DFID, 1997). A discussion of the strengths and weaknesses of the MA
framework and SL framework is provided in following Section.
The overall perspective of this study is that after a disaster or crisis local level.
institutions are the ultimate determinants in the allocation and the use of ecosystems by
people This use of ecosystems influences and shape the capacity of livelihood assets.
Ecosystems often generate services , which are available for human use and influence on
human choices, preferences of livelihood . But in context of our country the ecosystem
management approach for sustainable livelihood is overlooked.
1.2 HYPOTHESIS AND RESEARCH QUESTIONS
The over- arched question or hypothesis of the study is that "Ecosystem
Management Approach is a better alternative for livelihood restoration programs after a
disaster"- The study seeks to answer of following relevant issues:
a) What are the existing initiatives in term of coping and adaptive responses taking
part after a disaster?
b) How local institution interventions are taken in account to livelihood restoration
programs after disaster.
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c) What contribution could local knowledge make to our understanding of
ecosystem management at the local level?
d) What are the possible options of ecosystem management approach in livelihood
restoration initiatives?
1.3 OBJECTIVES
1.3.1 Major Objective
This research aims to contribute both theoretically and empirically toward the
growing literature on Sustainable livelihood frameworks (SL,), Millennium Assessment
(MA), and ideas around the Disaster Risk Reduction (DRR) Approach.
Main objective of this study is to examine the relationship between ecosystem
management approach in livelihood restoration initiatives at disaster prone areas
through a multi-scale approach that combines local and scientific knowledge.
1.3.2 Specific Objectives
• Assessment of livelihood capitals (through SLA framework)
• Examine existing livelihood restoration initiatives
• Examine coping and adaptive responses in livelihood restoration
• Examine options of ecosystem management approach in restoration of
livelihood
1.4 THESIS STRUCTURE
In order to accomplish the main objective of the, this thesis begins by introductory
chapter followed by conceptual understanding on relevant concepts and approach.
Chapter 2 also includes conceptualization of approaches and methodological tradeoffs.
Chapter 3 provides the general overview of study area; which includes the hydrology,
climatic condition and the control measures taken to combat natural hazards. Chapter 4
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describes the methodology and research design framework adopted for this research. It
also describes data collection procedure and methods used in livelihood assessment.
Chapter 5 presents the results from the field investigation, group discussions and in-
depth interviews along with relevant discussion on livelihood assets, coping and adaptive
strategies and options for ecosystem management. This final chapter offers
recommendations based on detailed understanding of the study with concluding
remarks and suggestion of further research.
CONCEPTUAL UNDERSTANDING
CHAPTER 02: CONCEPTUAL UNDERSTANDING
2.1 EXISTING CONCEPTS AND APPROACHES
The given perspectives and approaches are the key issues to clear conceptual
framework for the study to understand human-ecosystem interactions in relation with
disaster risk reduction. Some of the key frameworks that many researchers have adopted
in order to deal with the issues in relation to the focus of this study include; the
Sustainable Rural Livelihoods framework (Carney, 1998a; Ellis, 1998; Scoones, 1998),
the Millennium Assessment framework (MA, 2003)and more recently. Disaster Risk
Reduction Approach (WCDR, 2005)
2.1.1 The Millennium Assessment Framework
The MA framework (Figure 2.1) assumed a dynamic relationship between human
and ecosystems. Human and ecological systems are considered to be interconnected,
with ecosystem change which affect human well-being (MA, 2003). Human well-being is
defined within this framework as having multiple constituents, i.e basic material for a
good-life, freedom and choice, health, good social relations, and security. These
constituents of well-being are recognized as being situation dependant, as experienced
and perceived by people, and a reflection of local geography, culture, and ecological
circumstances (IA, 2003). An ecosystem is defined a dynamic complex of plant, animal,
and micro-organism communities and the nonliving environment interacting as a
functional unit. Humans are considered an integral part of ecosystems (MA, 2003).
The framework assumes that the relationship between ecosystems and human
well-being cannot be understood without a consideration of multiple spatial and
temporal scales, and also recognizes interactions across scales of analysis. The mismatch
between the scale of ecosystem processes and the scale of decision-making is considered
to be a key reason for many natural hazards. The model also acknowledges that different
knowledge systems which is important livelihood analysis (MA, 2003).
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Of key interest for this study, is the NI\ concept of `drivers of change'. A driver
here refers to any factor, whether human induced or otherwise, that causes change in an
ecosystem. A direct driver refers to a factor that indisputably influences ecosystem
processes and can therefore be identified and measured to differing degrees of accuracy.
An endogenous driver is a factor whose magnitude can be influenced by the decision
maker, while an exogenous driver cannot be altered by the decision maker.
The MA framework therefore provides a conceptual tool that allows for the
analysis of linked social-ecological systems, and for the simultaneous consideration of
local social and ecological systems. The model also well considers local decision-makers
and knowledge as part of the system in question, which is something lacking in
traditional approaches to natural resource management (Walker et al., 2002). However,
the model alone does not do justice to the dynamism of the interaction between human
and natural systems at the local level. In particular, the model does not allow for a
consideration of the process of slow or rapid on set disaster such as flood and cyclone,
disaster management, adaptation and resilience within these systems.
CONCEPTIIAL UNDERSTANDING
GLOBAL
REGIONAL
LOCAL
Human well-being
ardi poverty reduction
aAJIC MATERIAL FOR A GOOD LIFE
HEALTH
GOOD SOC 4L RELATIONS
AF CURIr r
rREEOCM Or CHOICE AND ACTION
Ecosystem services
PRO4}LIOhIhC
Rh GUI A ItNG
0 „ j IWO aw aecal W3191 anc OL044)
GULTUk=.
SUPPC R TtNQ
Ir ::.ir.cy V..49 'n and ao + I mason)
I IFF ON Fi,R i- FFi;rill,'FRSITY
>C an?,s a ^ d 4or,wrwcm
Indirect drivers of change
GEOCIG-APYRC
ECONOMICeq q"b.3krem t.Em
nv-Rel a,rs F' 'I kamswp'a"
-:r SOCIOPOLITICAL..
m,bk4^nn' s^tl leq,^l Femewak^
SCIENCE M I) I€4 HW)I CGy
ACUL1VR.ALANDREUOIOU9(e9 bekeb.
runs Rwv +tM;R;I
Direct driven of change
GHANG£S IN LOCAL LAND USE AND COVER
SPECIES WROOLICTICh OR REMOVAL
TECHNOLOGY ADAPTATION AND JSE
E XTERNAL INPU ` S e Q *-Y ref ;,S^
pcx l':o"DSO ,!-J , VJWj
HARVEST AND RESOUTiCE CONSUMPTION
CLINAIE CHANGE
NATURAL P$YSICAL-ANC INCLO31GAL
DRIVERS is;. ay.,bG ' :'s);fl
SO ".P Nlia ". ^• }(!Aril=R .lS4.ffnpr
Changes in factors that indirectly affect ecosystems, such as population, technology, and lifestyle (upper
right corner of figure), can lead to changes in factors directly affecting ecosystems, such as the catch of
fisheries or the application of fertilizers to increase food production (lower right corner). The resulting
changes in the ecosystem (lower left corner) cause the ecosystem services to change and thereby affect
human well-being. These interactions can take place at more than one scale and can cross scales. For
example, a global market can lead to a regional loss of forest cover, which increases flood magnitude
along a stretch of a river. Similarly, the interactions can take place across different time scales. Actions
can be taken either to respond to negative changes or to enhance positive changes at almost all points in
this framework (black cross bars). (Source: MA, 2003: 37)
Figure 2 .1: Millennium Ecosystem Assessment (MA) Conceptual Framework
2.1.2 The Sustainable Livelihoods (SL) Framework
The Chambers & Conway definition of livelihoods is considered the staple
understanding of the livelihoods approach: "A livelihood comprises the capabilities,
assets (both natural and social) and activities required for a means of living; a livelihood
is sustainable which can cope with and recover from stresses and shocks, maintain or
•- Shd!•iFfhl ---+
- : M1r1 'Att,
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enhance its capabilities and assets, both now and in the future, while not undermining
the natural resource base" (1992:7). This approach implies that disasters continually
threaten livelihoods, thus creating sustainable livelihoods is a continuous process.
Livelihoods arc also threatened by `slow-onset' disasters, such as drought. The activity of
securing assets, including social cohesiveness, is thus an ongoing development project.
People's capacity to survive results from being able to "cope with, recover from and
adapt to stresses and shocks" (UNDP, 1999) and therefore need resilient livelihoods
which can sustain these changes (Singh 1996; Helmore and Singh 2001). These shocks
and stresses can occur on the level of individuals and households (idiosyncratic shocks)
or on communities and nations (covariant shocks), thus livelihood mechanisms must
work within varied systems with local and international actors (FAO,2005). To be
sustainable, a livelihood also needs to be efficient in ecologically and economically sound
resource harvesting and usage, and grounded in social equity. There are some key
differences between sustainable development initiatives and the integrated rural
development approaches of the 1970's, which should be considered in order to view
how this framework has progressed.
The UK Department for International Development (DFID) created a SL
framework which incorporates key livelihoods elements, including a focus on people, a
holistic approach, and micro-macro links). The UNDP definition (developed by Singh
1996, 1998) of the SL approach is that: "sustainable livelihoods are a systemic and
adaptive approach that links issues of poverty reduction, sustainability and
empowerment processes.
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The arrows within the framework are used as shorthand to denote a variety of different types of
relationships, all of which are highly dynamic. None of the arrows imply direct causality, though all imply
a certain level of influence . Source: DFID, 2000
Figure 2.2: The Sustainable Rural Livelihoods Framework
This description dictates that livelihoods are more than jobs - they are
comprised of a wide range of actions individuals do to make a living and to sustain life.
The SL approach moves development beyond focusing on poverty to an analysis of the
actual livelihood systems, strategies and pressures of vulnerable populations, as well as
the `wealth of the poor'-the human and social capital and resilience levels which can be
utilized and built upon (UNDP 1999).
A good analysis relies on a participatory process and can be applied to different
contexts and situations of uncertainty. It is also flexible enough to take in the multiple
tasks of those who survive outside the formal labour market system. It can also deal
with the adaptive job market the more modern or urban sectors are experiencing, with
an unprecedented level of job insecurity being experienced even in traditional careers
(UNDP 1999). Livelihood systems are comprised of available assets and involve
dynamic interactions with other systems, including ecological, social, economic and
Key
H Human Capi tal S Stxial Capital
N Natural Capital P - Phyrc:al Capital
F = Financial Capital
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political dynamics . The role of coping strategies and interactions is evident in the
analytical framework for SL which is used by UNDP.
2 . 1 .3 The Disaster Risk Reduction (DRR) Approach
The WCDR Secretariat defines the DRR framework as "the conceptual
framework of elements considered with the possibilities to minimize vulnerabilities and
disaster risks throughout a society, to avoid (prevention) or to limit (mitigation and
preparedness) the adverse impacts of hazards, within the broad context of sustainable
development" (WCDR 2005). The framework itself encompasses the active components
of risk awareness and assessment, knowledge development, public commitment and
institutional frameworks comprised of organization, policy, legislation and community
actions. It also uses the elements of ecosystem management and planning measures and
early warning systems. While these components seem to necessitate a level of
community involvement and partnerships, DRR strategies arc often undertaken in a
separate, sectional way by specialist departments following specific policies (UNDP
2005). However, just as micro decisions in ecosystem management efforts should
complement macro-level maneuvers, to ensure they are successful; DRR strategies
should also be synchronized across decision-making levels to be effective.
Levels of loss experienced during a disaster can be reduced by using methods of
mitigation and preparedness, including DRR frameworks. These frameworks increase
the resiliency levels of individuals, communities and governments, allowing them to
mitigate or respond to a disaster in a more effective manner.
2.2 Sustainable Livelihoods in Disaster Risk Reduction Analysis
Feinstein International Famine Centre 2002's definition of sustainable livelihoods
is suited to disaster settings: "the ways in which people access and mobilize resources
that enable them to pursue goals necessary for their immediate and longer-term
survival" (Earth Negotiations Bulletin 2005).
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However , a standard model for measuring livelihoods or integrating the SI,
framework into DRRs does not exist . Still the assets and policy determinants within the
framework provide opportunities for a marriage of these concepts. "I'al:ing an assets
approach in order to establish indicators for sustainable livelihoods is the most popular
way to measure the effectiveness of the SL approach for an individual household, or a
community. Assets consist of five different types of capital: human (skills, knowledge,
creativity , adaptive strategies), financial , physical (buildings , roads, machinery, crops and
livestock), natural (land, water , air, forests and vegetation) and social (governance
structures , decision-making power , community and other institutions , culture,
participatory processes), which can then be divided into two categories: stores and
resources , and claims and access (UNDP, 1999). Assets (particularly physical assets such
as built environments) can be created with interventionist strategies in mind, and thus be
designed to withstand hazard events.
2.3 Combining SL and Ecosystem Management Approaches
The SL approach is not meant to be used in isolation from other development
tools. It is, in essence, an integrating device, and can indicate where other methods and
techniques could be useful to decrease vulnerability (Farrington el al 1999). The
Ecosystem Management Approach is also one which needs to be connected to other
tools, in a systemic way, and therefore can effectively build upon the SI. framework.
Becoming just as evident in conservation as in development literature is the notion that
each are most successful when the other is involved - conservation initiatives in
particular are more effective when there is a strong local interest in the environmental
concerns that are critical to local livelihoods, well-being, and industrial and commercial
enterprises. Wyckoff-Baird et al (2000) describes this as positive, "integration of
conservation with the attainment of sustainable development" (68). This intersection of
systems approaches works directly to utilize and increase the resilience levels of
communities. Fostering the resiliency of social and ecological systems is a central goal in
both development and disaster risk reduction projects - building resilience on a
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community level involves strengthening and/or creating mechanisms, institutions, and
capacity at local levels to decrease vulnerability.
A concept evident in SL is people's interconnectedness to the natural world
around them. A key concept of SL, is that assets such as healthy ecosystems can keep
households resilient against shocks and disasters. Natural resources are not limitless in
nature, and as such, cannot be consumed and/or produced in an unsustainable manner
without leaving livelihoods vulnerable. The clear links between levels of sustainable
livelihoods, ecosystem health and vulnerability are shown in progression of vulnerability
model , adopted form ADPC report (see Figure 2.4). Livelihoods can only be sustainable
if they do not have negative impacts on the natural environment.
Communities without access to a healthy ecosystem can become marginalized,
leading to livelihood and environmental insecurity. Incorporating the SL approach with
Ecosystem Management discussions incite questions such as: What natural resources is
livelihoods dependant on? How are these resources vulnerable? What policy or
structures are working, or should be created, to protect ecosystem-based livelihoods?
't'hese queries could also be used in DRRs: How do disasters affect natural resources
vital to livelihoods? How can these resources be made less vulnerable to disasters? What
DRR components could protect ecosystem-based livelihoods?
An important consideration regarding the use and management of ecosystems
for livelihoods by local communities is that of the threat of a `tragedy of the commons'.
A collective management of natural resources can be threatened by community
members working to maximize their own utility, therefore threatening the total
Ecosystem Management and SI, levels of both themselves and others. Actions taken on
a micro level should serve to complement sustainable efforts undertaken at a macro
level to ensure that they are effective. The combining of SI, theory with Ecosystem
Management Approaches requires a continuous monitoring of systems to ensure that
social equity, ecological security, and economic integrity is maintained (UNDP,1999).
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affected, so arc their livelihoods (Reid and i\lam 2005). The reliance of the poor on the
environment determines that ecosystem management should therefore be a core
element of the SL strategy. For example, regions of the coast of India which had dense
mangrove plantations were less damaged by the 2004 Indian Ocean tsunami than areas
where the ecosystem had been cleared. Areas which have protected ecosystems such as
mangroves not only shelter coastal regions from hazards, but also ensure the
sustainability of livelihoods, including aquaculture production. This approach is accepted
by numerous organizations, including the International Institute for Sustainable
Development (IISD), Stockholm Environmental Institute (SET), World Conservation
Union (IUCN) and interoperation: "This combination of a secured natural resource
base, reduced exposure to natural hazards and diversified livelihood activities has
increased resilience to future threats, including climate change" (Task Force on Climate
Change, Vulnerable Communities and Adaptation 2003;2).
2.4 Integrating conceptual frameworks
To date, no conceptual guide exists that brings these three key approaches to
human-ecosystem interactions together, although recently some analysts have attempted
to combine various aspects of the Resilience approach with the Livelihoods (Berkcs et
al., forthcoming) and the ecosystem management approach with sustainable livelihood
approach (Farrington et al 1999). Figure 2.5 presents a graphic representation of how
these issues are conceptualized in this study. The figure is modified form a previous
study (Bandu, 2005) and considered as a work in progress, since the ideas expressed
herein are new and evolving. In this framework, livelihood -ecosystem interaction is
outlined and represented through lines that connect different components which in
needed to be considered.
The connection between these different components of the system takes place
through livelihood pentagon, institutional intervention and ecosystem change
considering disaster aspect is shown in the framework. Institutions here represent
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mediate the allocation and use of ecosystems by people. Specially, determine; a) the ways
in which the ecosystem and trends influence local livelihoods and therefore patterns of
resource use, and b) the ways in which this use affects ecosystem change. This process is
dynamic, particularly at the local level; institutions strengthen and weaken through
interactions with factors outside of the local context, and are constantly negotiated and
readjusted through a process of social learning and adaptation in response to changes in
the local environment, and through interactions with the wider social-ecological
environment.
Human Capital
INSTITUTIONAL NTERVENTIONS
Natural capital
V
ECOSYSTEM CHANGE
Social capital
Financial capital
Physical capital
Figure 2.5 Conceptual framework of Livelihood-Ecosystem interactions at the
local level after disaster. (Modified from Bandu 2005)
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2.5 PUTTING FRAMEWORKS INTO PRACTICE
Participatory learning Approach (PLA) is the dominant strategy adopted in this
studv. PLA is a term used to refer to a wide range of similar approaches, including
Participatory Rural Appraisal (PRA) and Rapid Rural Appraisal (RRA) (Chambers,
1994). The common theme is the participation of people in the processes of identifying
their needs and opportunities, and in the action required to address them (LIED , 2003).
A wide range of PLA methods are chosen form DFIDs sustainable guidance sheet and
used for assessment of different aspects of this thesis. Therefore, in the interests of
clarity, each of the techniques is briefly described in chapter 04.
The PLA allowed for an inclusive and participatory process in this study, and,
perhaps most importantly, these methods opened up spaces for context-specific
challenges and opportunities to come to the fore in application of frameworks.
However, the selection of conceptual and practical frameworks in any research process
necessarily brings with it trade-offs that must be carefully weighed by researchers. It is
essential to acknowledge these trade -offs at the outsipt of any research process, this
provides an opportunity to both off-set anticipated biases, and to state upfront the
biases present throughout the study (Munda, 2000).
2.5.1Methodological Trade-offs
The trade-offs identified in this study related to:
a) The convenience of pre-designed frameworks, vs. the loss of alternative
perspectives on human-environment relationships;
b) The inclusiveness of a trans-disciplinary approach, vs. superficial research
outcomes; and
c) The confrontation of uncertainty through the incorporation of more integrated
and broad-based information that is more difficult to disaggregate and test statistically,
vs simple data that is easy to quantify and analyze. Each of these trade-offs is discussed
in turn below.
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a. Pre-designed frameworks, vs. alternative perspectives
This study incorporated local knowledge predominantly from ecosystem
management perspective. This approach proved very useful in the identification of the
underlying causes of change, adaptive processes at the local level. The use of these
frameworks also improved the legitimacy and validity of the local assessments in the
eyes of scientists and most policy makers.
However, these models and relationships represent particular worldviews,
developed outside of the local context to identify processes deemed important by
scientists. Therefore, this study has to compromise between utilizing local cosmologies
to understand changing human -environment relationships, and a prior identification of
processes relevant to the scientific arena, in the form of pre-determined models and
conceptual frameworks. The negative trade-off was that the process was less
participatory than that advocated by the options of ecosystem management, and
possibly less legitimate than a true `bottom-up' assessment in the eyes of local people.
b. Inclusiveness vs. superficiality
Working across disciplines is indispensable when dealing with complex systems.
Local management systems and resource use patterns know no disciplinary boundaries,
and the drivers of social-ecological systems are ecological, geographical, climatologic,
historical, political and economic. Therefore, a trans-disciplinary and inclusive approach
allowed the researcher to appreciate and record the multitude of factors that influence
such systems. The negative trade-off, however, is superficial, because a more detailed
understanding of key processes was sacrificed.
In this case, participatory research, household surveys and key informants
interview were conducted simultaneously. While this allowed for a broad and inclusive
analysis of key processes and linkages between them, it was impossible to attain an in-
depth understanding of the respective processes. Some of these processes, such as the
relationship between diversity and productivity in natural and anthropogenic landscapes,
are critical to complex system research but remain poorly understood.
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c. Confronting uncertainty, vs. simplification
This research sought to confront uncertainty, and to acknowledge uncertainty as
an inherent property of both complex systems, and of research that incorporates local
knowledge. However, results obtained in this way arc often difficult to validate through
traditional scientific methods. Thus, a significant trade-off was made between simple
data that lends itself to validation, and more integrated and broad-based information
that is more difficult to disaggregate and test statistically, but which provides a more
realistic reflection of the relationships between drivers of change both exogenous and
endogenous.
In order to deal with the ambiguity that this approach generated, the researcher
sought to validate information through the validation of results by both the
communities involved, and through quantitative research techniques such as household
and biological surveys. Local knowledge was treated as an equally powerful source of
knowledge, and was therefore subjected to scientific cross validation through
quantitative surveys and relevant literature . Although scientific rigor is a significant
trade-off in participatory local level studies even then ; this process of validation also has
the positive effect of encouraging deliberative and reflexive learning as local participants
are forced to debate responses and opinions.
Therefore, all of these trade-offs were acknowledged at the outset of the research
process. Overall, pre-designed frameworks became an indispensable tool in dealing with
the complexity that a social-ecological system approach presented. For this reason,
alternative perspectives on human-environment relationships, for example those based
on local cosmologies have not been included, although mentioned made throughout this
thesis when these perspectives offer something particularly relevant to the study. Finally,
while quantitative techniques and tools have beer} incorporated into the study,
confronting uncertainty was considered a key challenge. Therefore, on the whole, the
study has relied predominantly on integrated and broad-based information about the
processes taking place.
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CHAPTER 03. OVERVIEW OF STUDY AREAS
3.1 SELECTION OF STUDY AREAS
'I'lie acute natural hazard in terms of people exposed and damage in contexts of
our country are Food and Cyclone. The associated secondary with theses hazards are
river erosion and storm surge. For a successful endeavor of this study areas subjected to
severe flood and cyclone are chosen ; to bridge the gap between approaches and
conceptual framework . '1'liis chapter provides description of the stud y areas on which
the following chapters are based apart form introductory chapter, and where necessary,
additional information is provided within each of the following chapters.
The study areas chosen for flood hazard were Nageswari, Ulipur, Chilmari
Burungatnari upzilas . r\11 are in Kurigram district adjacent to river lira hinaputra and
Dudkumar ; on the coastal part areas chosen for cyclone hazard are Pathaghata,
\lathbaria , Sarankhola and Morelgong upzila are in Burguna and Bagerhat and Pirojpur
districts adjacent to river Baleswar..
Although the study areas, which are focus of this thesis fall under different
Upazilas and districts but they are geographically adjacent to one another, they fall
within alongside of Bhramaputra, l)udkumar and Baleswar River Basin.
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3.2 RATIONALE FOR THE SELECTION OF THE STUDY AREA
The riveruic study area along side of Brahmaputra and l)udkuinar river basiii is a
part of 'l'ista floodplain; which is recognised as the largest floodplain also a region of
major climatic, topographical and geological transition, due to seasonal flooding,
drought and river erosion. On the other hand the coastal part of study area along side of
river Baleswar basin is part of Ganges tidal floodplain consisting one of the largest
mangrove ecosystem of the world.
't'able: 3.1 the study areas
Flood and River Kurigram Nageswari 416
Erosion l\' urigram Ulipur 504
kurigram C hillnari 225
Kurigrarn Bhruntramart 236
Cyclone and Burguna Patharghata 387
Strom surge Pirojpur i\ latlibaria 353
Bagerhat Saranl:hola 757
Bagerhat iorrelgong 461
The livelihood of millions of people depends on the healthy and functioning
ecosystems of the selected study areas. Over the years; river erosion, regular flooding,
cyclone like Sidr and \ila has a significant contribution on changing the dynamic
equilibrium between ecosystem and livelihood. Moreover inhabitants of these areas are
considered as most at risk community to disaster and also experienced the devastation
of disasters through out their life time. focusing on most affected upzillas in slow on set
disaster like flood and river erosion and rapid on set disaster such as cyclone and storm
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surge based on national statistics 8 upzillas on both categories were chosen. Therefore
the areas were purposely chosen to fulfill the focus and objectives of the study.
Considering the major types of hazards and geographical setting the study were grouped
into two; riverine and coastal part. This is also done to reveal a. comparative view among
the study areas. Based on the hazard ty-1)c a brief overview of study areas dawn out on
following headings.
• Riverine area : subjected to flood and river erosion
• Coastal area : subjected to cyclone and storm surge
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The study area is located in the northern part of Kurigram district in the north-western
region of Bangladesh. The area is hounded in the north by the abandoned railway line,
iii the east and south-east by the I7udkumar and the Brahmaputra river respectively, in
the west and south-west by the l)harla river and in the north-west by the international
boarder with India. The study area covers Nageswari, Llipur, Chilmari and Bhrwigamari
Lpazila. The gross area of study is about 42,800 sq.km with 839000 population
(BBS,2007).
3.3.1 Communications
The surveyed area is well provided with almost all kinds of communications. The main
Dhaka- Ramna (Chilmari) railway and Dhaka -- Chilmari bus route connects with capital
city. The surveyed areas are mainly depended on water communication for local
transportations. Aumerous rivers channels support traffics by motor boats and country
boats through the year. Besides this the areas arc directly connected with huri rain radar
and with other adjacent zilas by road. As the entire areas are connected with metalled
and non metalled roads; public buses, rickshaws, bullock carts, and motor vehicles are
available for local transportation.
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3.3.2 Climate
The area has a. pronounced tropical monsoon climate. 't'here are three main season: the
monsoon season from June to October which is warm and humid and during which
about 80 percent of total annual rainfall is received; the winter, from November to
February during which very little rainfall occurs and has the lowest temperature and
humidifies of the year; and the pre-monsoon, from march to may which is hot and has
periodic thunder - showers.
The mean monthly temperature at Kurigram vary from about 65°F in January to 85° 1^
in April and May , the mean annual temperature is about 78.5°F , Absolute maximum
temperature of 111°F and 43°l have been recorded in the months of May and February
respectively . During the monsoon season mean temperature are in the eighties.
Absolute maximum rainfall is about 100 inches, absolute minimum about 45 inches and
means annual rainfall is about 70 inches. (BBS, 2007)
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Winds arc ordinarily- light through the year, except in the hot season, March to may
when North - west wind upto 50 miles per hour may occur in association with thunder
storm. Occasional had storms may occur in this period as well, when crops, livestock
and property may be damage. The cyclone storms originating in the Bay of Bangal
during April and May and October and November which affect the southern part of
Bangladesh do not reach this area.
3.3.3 Geology and Landforms
All of the surveyed area is covered by I'ista floodplain which dominated by silt
and clay sized particles sediments. Most of the flood plain area has a very gently
undulating topography. Physically, the floodplain stretches between the Himalayan
Piedmont Plain in the west and the right-bank of the north-south flowing Brahmaputra
in the east. The diversity results from the fact that the `1'ista has occupied and
abandoned several different channels during the past few thousand years The small
floodplains of lludhkumar, Darla and (;angadhar rivers are included in this floodplain.
The main geomorphic agent of this unit is river '1'ista also a part of Brahmaputra. This
river along with the others brings sediments of different sizes to the floodplain at
different times.
The difference in elevation between ridge and adjoining basins are slight
.11levations on the floodplain above the mean sea level range from a maximum of 57
feet in north east to a minimum of less than 35 feet in south cast.
The flood plain comprises numerous Chars (Temporary Island) and filled channels in
the bridge of Brahmaputra. River together with alluvial land adjoining it . Chars and area
adjoining active river channels or new alluvial deposition. The deposits and stratified
sand and silts and the relief is irregular with relatively high ridge separated and
depressions. Adjoining floodplain is less level to change by river corrosion and receive
new alluvial deposit only erotically.
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3.3.4 Hydrology
The most significant feature of the hydrology in relation to agriculture
development of the surveyed area is the seasonal flooding which affects about 80
percent of the total area. Flooding is mainly due to the accumulation of rain water
except over small areas along Brahmaputra and river which are affected by overbank
flow from these rivers. Rainfall directly affects the ground water table which often rises
above ground level during the period of heavy rainfall in the monsoon season. In the
vicinity if the rivers , it appears that the flood water is unable to drain away because of
the high river levels during the rainy season.
About 80 percent of the total area is flooded to varying depths for 3-7 months
during the monsoon season. The surface drainage system of the survey area is mainly
provided by a series of rivers such as l)arala, and 1)udhkumar .
3.3.5 Vegetation and Land use
Most of the area is under cultivation, but natural vegetation remains in several
small areas. Mixed forest, scrubs and replanted Gazari and Sal occupy patch areas.
Floodplain soil was probably covered with grassland. Crops are grown almost
everywhere and farming practices have strongly influenced the present vegetation.
The present land use is mainly determined by elevation of the land in relation to
the duration and depth of seasonal flooding a by the availability of soil moisture in the
dry season. Rice mainly Aus and transplanted Amati (1-aman) is by far the most
extensive crops in the floodplains, where the land is only shallowly flooded or water can
be kept on the land by artificial field builds, farmers grow .Aus followed by 'I'- aman.
\V'here sufficient dry season moisture is available. A dt land crop is often grown after
the aman harvest. -'here flooding become to deep for T- aman, or where rapid rise of
the flood level may cause loss of crops in most years, deep water deep water Amaze.
Sometime mixed Aus is grown. Basin areas with sufficient water for dry season irrigating
are used for Boro cultivation.
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Jute is the principal cash crop and usually- replaced about 15 - 20 percent the Aus
crop in the flood plaint areas. Locally the sugar cane is important the rabi crops grown
include chilies, khaesri, lentil, wheat , potato , mustard and maskalai .
\1an made platform and home stead are used for vegetables, bananas, fruit trees, betle-
vain and seed bed for aman rice.
3.3.6 Flood Protection and Drainage
The total surveyed areas are severely subjected to seasonal flood upto on average
2-5 feet for 4 -5 months during monsoon season. 't'hrough out most of the area flood
controls measures are observed; which include embanking the rivers, blocking the creeks
traversing the land. All theses measures are part of Kurignam Flood control project.
The huriorram Flood Control project was started with the main aim of increasing
agricultural production by means of flood control, improved drainage and irrig, tion.
The study recommended, for the North Unit, construction of earthen embankment
along the right bank of the Brahmaputra and the Dudkumar, and both banks of the
Dharla river to provide flood protection to a gross area of about 103,500 acres (41,900
ha); construction of four drainage sluices for efficient drainage of runoff generated due
to internal rainfall and diversion of Dudkumar water for gravity irrigation to I, lict
irrigable area of about 74,000 acres (29,960 lha) by a pumping station at Pateswari having
a capacity of 2028 cfs (57.43 m3/s.). (BBS, 2007)
3.4 STUDY AREA B: SUBJECTED TO CYCLONE HAZARD
The study area comprises four upazilas njamely Patharghata, Alathbaria,
Sarankhola and Morrelg,nj respectively located in 13urguna, Pirojpur and Bagerhat
districts of Sothern part of Bangladesh. The study area of around 2800 sq gun facing Bay
of Bengal on the south and Mlongla upzila on the west. Common river of this area is
Balleshwar,; which is crossed between all the upzillas and fall in Bay of Bengal,
Bishkhali Haringhata and Chandpai are others major rivers . The Sundarban covers
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major area of the Patharghata upazila. The gross population of the area is around
890,000.
3.4. 1 Communications
The surveyed areas are almost entirely depended on water communication for
local transportations. Numerous rivers and creeks support extensive traffics by motor
lunches and country boats through the year Lunch services are available with district
level. Besides this the areas are directly connected with hhulna and Dhaka by regular
bus services. Entire areas are connected with metalled and non metalled roads where
public buses, rickshaws, bullock carts , houses and country boats are the common means
for local transportation .
3.4.2 Climate
The area has pronounced tropical monsoon climate. 't'here are three main
seasons; the monsoon (or rainy) seasons from June to October which is warm and
humid and during which about 77 percent of the total annual rainfall is received; the
winter (or dry) season from November to l'ebruaiy during which very little rainfall
occurs and has the lowest temperatures and evaporation rates of the year and during
which occasional thunder showers fall.
Mean monthly temperature at hhulna town varies from about 68 1 in January to
about 86°F in April and May . Mean annual temperature is about 79 °E. Absolute
maximum temperature of 105° E has been recorded in the months of April and may
whereas the absolute minimum temperature of 47°N' had been recorded in the. month of
January . (BBS,2007)
Absolute maximum rainfall is about 106 inches ; absolute minimum about 48
inches and mean annual rainfall recorded is about 67 inches. During monsoon season
about 51 inches annual rainfall is received and the excess of mean rainfall over
evaporation in th e, rainy season is about 29 inches. The mean annual evaporation is
about 5 4 inches . The highest recorded is 90 percent in July and 72 percent in February.
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Winds are ordinarily light throughout the year but stronger winds blow for short
periods in the pre monsoon season often in association with thunderstorms and
occasionally with hail. 't'hese storms may cause damage to crops, livestock and property.
The climatic data referred to have are indicative. Normal duration of the rainy
season (monsoon) as well as distribution of the rainfall varies from , year to rear and no
kind of periodicity could be established between droughty years or per humid or flood
year. In some years short spells of drought and flood alternate (which have significant
influence on agriculture) without materially affecting the total rainfall of the season.
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Map 3.5: Pirojpur District , featuring the coastal part of the study area
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3.4.3 Geology and landforms
The study area comprises a landscape of mixed meander and tidal loodplains
consisting of ridges and basins. In some places ridges are slightly irregular, gently
undulation. I t is crossed by innumerable tidal rivers and creeks. The landscapes
comprise low-lying flat broad basins bounded by narrow ridges along creek and
channels.
The river I3aleswar basin soils arc usually grey to dark grey, strongly structures
clays, whereas the ridge soils are mostly silty clay loam to silty clays. The soils of this part
may or may not be calcareous in the profile. on -- calcareous soils predominant ui the
basin depressions. In the areas are not completely protected from the saline water tidal
flooding, the soils are mostly saline. Decalcification is apparently- unrelated to
salinization since tidal deposits are decalcified in saline and non- saline conditions. It
seems to take place during soil formation, as the sediments slowly accumulate in the
basins, since the topsoils on such land are acidic in nature, in some areas buried peaty or
mucky layers occurs with in the profile.
3.4.4 Hydrology
The most significant features of hydrology in relation toy agriculture development
of the surveyed area is the seasonal flooding which affects about 85 percent of the total
area. The areas with in the embankments are flooded mainly by rainwater Rainfall
directly affects the ground water table, which often rises above ground level during the
period of heavy rainfall in the monsoon season.
I mprovement Ili aviculture or continuous cultivation would require more water
than is available- Now the possibility of storing fresh water for irrigation by closing
creeks in the saline area to be investigated. Ground water resources for tube-well
irrigation also needs uivestigation.
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3.4.5 Vegetation and land use
Due to intensive cultivation no evidence of natural vegetation in the surveyed
area is seen except a very minor area outside embankments is covered by mangrove
vegetations. Crops are grown almost everywhere and farming practices have strongly
influenced the present vegetation. Most of the surveyed area is under single cropped.
Due to dry -season salinity no Rabi or Aus crops are grown in the tidal floodplain.
Besides T-aman and ITI'V aman minor area is used for Jute production
3.4.6 Coastal embankments
The surveyed areas are protected from saline water flooding by coastal
embankments. Theses areas were inundated by saline tidal water for most or all of the
year before the completation of the embankment and during cyclone and storm surge
.the ultimate aims and objective of coastal embankment are to reclaim the salinity of the.
soils, so that the cropping intensity and amicultural production can be effectively raised
up. With the provision of tidal sluices in the embankment, slat water can be excluded
from the areas and flooding caused by monsoon rainfall can be regulated. _Also,
evacuation of this ram-water flooding is expected to leach out salts present in the soils
so that they become suitable for rice cultivations throughout the khalif season and
possibly also for cultivating of dry land Rabi crops.
Some problems have developed in the embanked area. After the heavy rainfall in
the
monsoon season, the, height of the water rises up in the basins and damages the
transplanted aman crop. As land level inside the plodder area is not uniform, excess
water on the upper accumulates on the lo,.ver parts of the landscape and as conseduents
the basin centers are too deeply flooded for transplanted rice crop. on the other hand, if
the depth of water in the basin centers is restricted in an optimum depth of less than
one foot , then higher margins will suffer from inadequate flooding. This problem might
be alleviated by the provision of subsidiary builds and sluices within the polder so that
all the land retains optimum depth of the water.: Also the main sluices may have to be
made reversible , so that river water can enter the polder at times of the year when in
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non - saline so as to maintain adequate water level on he land during periods of
inadequate monsoon rainfall.
Necessary measures are to be taken up for the proper maintenance of the
embankments. Planting of Mangrove forest along the edge of the. embankments might
the storm waves beating against them.
3.4.7 Salinity
The surveyed area are usually slightly to moderately saline and moderately to
strongly saline in the degree of salinity is very- variable locally, usually- the basin soils arc
more saline than the, ridge soils.
The salts have apparently been derived mainly- from regular tidal flooding by
saline water- The water in the main rivers is fresh almost to their mouth at the hightest
of the monsoon season flood. But salt water gradually penetrates further inland during
the. dry season.
The aims and object of coastal embankment project is to protect the land from
saline tidal water flooding. Reclamation of these soils may be hastened by providing a
net work of drains connects with sluice. Deep drains would keep down the ground
water table and reduce the risk of re-salinization by capillary- movement of salt water
during the dry season. The fresh rain water of monsoon may develop a sweet ground
water table.
Because of the constriction of the coastal embankments along major river , there
is possibility that salt water may penetrate further in land than at past because the tidal
flow will be concentrated within the channels instead of spreading out over the land
presently subject to flooding at high tides.
l-?ventually, the area affected by salt water flooding may need to be reclaimed for
continuous crop production by the closure of the main estuarine. channels to exclude
saline water by construction of coastal embankments.
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3.4.8 Cropping system and land use
Rice, mainly transplanted arnaii and broadcast .`\us is by far the most ostensive
crop gown in the surveyed area, both in terms of acreage and crop value. Til (sesamum)
has recently been introduced to the extent of about 5 percent in place of ;aus or jute
.wheat , kheshat
mustard , linseed , barley , chilies, potatoes etc. are the main Rabi
crops. Rabi and kharif vegetables such as brinjals, gourds, ladies finger, arum, cabbage,
cauliflower , potato and tomato etc are grown on man- made land , highland ridges and
man made land . Mostly the whole area is used for a single crop of transplanted aman. A
double cropping pattern of Aus or 'I'll followed by transplanted aman is being practiced
very- recently on ridges after the completion of the embankments. I.cocally II1-V' boro
followed by transplanted aman are practiced with irrigation. (BBS,2007)
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CHAPTER 04. METHODOLOGY
4.1 RESEARCH DESIGN
The research started by preparing a scientific research proposal with extensive
literature review A series of discussions with supervisor and field experts to develop the
critical thinking on concepts used in this study. A draft of questionnaires was prepared
and have been tested in the field in prior to the survey. A few questions have been
modified after the field verification and adopted in the field for the study.
The proposal was also discussed with personnel and local stakeholders who
helped in planning the fieldwork. Data was collected using the Participatory Learning
Approach and methods are adopted form DFIDs sustainable livelihood guidance sheet,
Compilation of necessary information, tabulation, processing and presentation were the
part of the data analysis. Reporting the results and subsequent discussion led to the
conclusions and recommendations. Figure 4.1 illustrate the overall research process,
followed by selection of sites (see table 4.1) and methods (see table 4.2). Brief
discussions of selected mathods are included in this chapter for a clear perception.
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Formulation of Objectives
Identification of the study areas
Data collection
Primary data collection
Reconnaissance survey
1
ILA
Secondary data collection
• Base map collection
• Previous studies
Literature review about different concepts
4
Data analysis and interpretation
1
Formulation of findings
1
Formulation of problems and prospects
1
Documentation of report
1
Figure 4.1: Overall research process
Presentation of report
4-2
rMETHODOLOGY
4.2 SITE SELECTION FOR PLA
The study was conducted in 8 upzilas of 4 districts though a total of 24 PLA with
a convenient sample size of 350 respondents and 120 household . The study sites are
listed in the following table 4.1. The PLA sites were selected purposely with help of local
NGOs. The NGOs staffs provided support for successful complitation of PLA and
field investigation . The most affected sites and at risk community exposed towards
disaster were chosen to fulfill the focus of the study.
Table 4.1: Featuring selected upazilas and number of PLA
Kurigram Nageswari 3 39 15
Kurigram J Ulipur 3 47 15
Kurigram Chilmari 3 43 15
Kurigram Bhrungamari 3 36 15
Barguna Patharghata, 3 49 15
Pirojpur Mathbaria 3 46 15
Bagerhat Sarankhola 3 47 15
Bagerhat Morrelgong 3 43 15
I I
24 350 120
4.3. METHOD SELECTION
In order to measure the different capitals of livelihood assets, assess coping and
adaptive responses and options for ecosystem management in the study following
methods arc adopted.
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Table 4.2: Featuring selected PLA methods for assessment
Secondary data collection Livelihood Capitals Assessment (Human,
Environmental Checklists
social, natural , financial, physical) , Coping
and adaptive strategies
Natural Capital Assessment
j Coping and adaptive strategies
House hold survey Human Capital Assessment
Coping and adaptive strategies
Financial Capital Assessment
Physical Capital Assessment
Interviews (Group, focus group, key Natural Capital Assessment
informants) Coping and adaptive strategies
Individual and household case studies Human Capital Assessment
Financial Capital Assessment
Physical Capital Assessment
Preference ranking
Transect walks
T'rendlines
Financial Capital Assessment
Natural Capital Assessment
Natural Capital Assessment
Coping and adaptive strategies
Natural Capital Assessment
Coping and adaptive strategies
J
4.3.1 Environmental checklists
Environmental checklists containing information, peoples preferences and
reasons for these preferences regarding environment. It is also very useful tool that can
be used to summarize a great deal of information regarding a range of issues, from
species preferences to seasonal variability in harvesting levels. (DFID, 1999).
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4.3.2 Household Surveys
Household surveys benefits research by providing in depth and detail view of
focus of the study in less time consuming manner . The trade-off is this method is the
final results are often less certain. Household surveys are often conducted on a random
basis, are a well-known technique that enables researchers to make inferences regarding
the population in question or study (Chambers, 1992).
4.3.3 Focus group interviews
Focus group interviews are semi-structured discussions with a group of people
who share a common feature. Although it was developed initially in market-oriented
research, since the 1980's focus group interviews have been used increasingly in
participatory research, particularly in research seeking to identify and describe group
perceptions and attitudes (Chambers, 1992).
4.3.4 Key informant interviews
Kev informant interviews are either structured or semi-structured interviews with
individuals who are knowledgeable about a particular issue. Key informant interviews
are aimed at key people that hold specialized information that others don't have
(Chambers, 1992).
4.3.5 Group discussions
Group discussions are unstructured discussions around a key theme. "These
discussions are conducted in a relaxed setting, and are usually used to follow up on
sensitive issues raised during other exercises (Chambers, 1992;). Group discussions are
especially useful to introduce new topics, and to get participants involved in thinking
critically about key issues.
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4.3.6 Preference Ranking
Preference Ranking involves placing issues or objects in order of significance.
Ranking can he used to determine the relative importance attached to various choices,
activities, environmental attributes, and stakeholders The actual rank is not as important
as the comments and the debates that are generated during the exercise. An example is
wealth ranking, a type of socio-economic community profile, and is important because
socio-economic inequalities influence people's behaviors, coping strategies, and views
(DFID, 2000).
4.3.7 Transect walks
Transect walks are used to determine the validity /accuracy of local knowledge.
'1'ransect walks are conducted through a rapid observation of the whole survey area and
random questionings of local people with out control or focus group discussion
participants (Chambers, 1992).
4.3.8 Trendlines
Trendlines are used to demonstrate trends in resource use, resource management,
ecosystem health , co-operation between farmers, and so on . The example of the trend
line constructed to change in resource management and ecosystem health (Chambers,
1992).
4.3.9. Secondary data collection
Review of literature of relevant concepts and approach applied for livelihood
restoration and ecosystem management was the first step of the secondary data
collection. Later on the documentation of livelihood programs conducted by different
local and international organizations were studied. Field base map and other necessary
data were collected from University library, different government office libraries and
local NGOs project office.
Ali:T/IODO OG)
Kev informants
i
Plate 4.1: Featuring different PLA methods
Individual case study
Group interview
Focus group discussion
I ransecr walk
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4.4 DATA NORMALIZING AND ANALYSIS
The quantitative data obtained from the field was first coded, then the data entry
process was done using an appropriate computer package , namely "Statistical Package for
Social Sciences (SPSS)", which facilitates the process of data analysis in a more precise and
appropriate way (SPSS, ver.15). Statistical tools such as the correlation and analysis of
variance to test the differences in significance . Furthermore , simple statistics such as
percentage count were used to analyze the socio-economic data gathered from the
household survey. Microsoft Excel was also used for producing descriptive statistics in form
of bars diagrams, pie charts and tabular form. In addition, Livelihood Assets pentagon was
analyzed by following guidelines provided by DIFDs guidance note 10.
4.5. LIMITATION OF THE STUDY
a) Every study needs sufficient time to explore and find ground state reality relating to
the specific field of study. The study duration was only three months, which was not
sufficient to find out the optimum amount of data for analysis.
b) Respondents were very busy in their daily activities that did not correspond with my
study time; getting information on time with related person was difficult.
c) The respondents did not want to tell openly regarding their house hold income also
in mind they expected some immediate benefits from the survey . In most cases it was
not a problem as the enumerator had good communication skills, but in a few cases
respondents were not entirely co-operative.
d) It is general practice to limit the size of a questionnaire to interviewing time of about
30 minutes . But it took more than 30 minutes to administer the main questionnaire.
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CHAPTER 05. RESULTS AND DISCUSSION
5.1 ASSESSMENT OF LIVELIHOOD CAPITALS
DIN1)'s livelihood framework identifies five core asset categories or types of
capital upon which livelihoods are built The livelihoods approach is concerned first and
foremost with people. It seeks to gain an accurate and realistic understanding of people's
strengths (assets or capital endowments) and how they endeavor to convert these into
positive livelihood outcomes. The approach is founded on a belief that people require a
range of assets to achieve positive livelihood outcomes; no single category of assets on
its own is sufficient to yield all the many- and varied livelihood outcomes that people
seek. As most of the respondents in this survey represent the at risk poor community- of
our country- .Therefore, Dlhlls Sustainable livelihood model is chosen for livelihood
analysis of them; keeping in maid that respondents access to any given assets category
tends to be very limited. 'lhe asset pentagon analysis is followed by the livelihood
assessment at the end of this section.
5.1.1 Human Capital
I furnan capital represents the skills, knowledge, ability to labour or occupation
and good health that together enable people to pursue different livelihood strategies and
achieve their livelihood objectives. At household level human capital is a factor of the
amount and quality of labour available; this varies according to household size, health
status, etc. the results of human capital obtained through I louse hold survey is
presented as follow.
1.5.1 HH size and composition
The average household size of riverme study area; which represents a part of
Kurigram District is 5.5. This is significantly higher than the national average of 4.9
(BBS). 'I'bis might be the contrary to the conventional wisdom that poor households
have a larger household size in agro-economy. The observation reveals around 45.7°o
family size remains above 6+ members. On the other hand average household size of
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coastal hart; which represents the coastal part is 4.9. The average maximum family, size.
remains in between 4 to 5 for both areas.
Table 5.1: Featuring household composition of the study areas
Household Composition
50
40
30
20
10
0
1
Riverine Area (%) Coastal Area (%)
2 3 4 5
Riverine :\rca Coastal Area
Number of members
1 0.6 0.5
2 6.6 7.6
3 14.1 14.0
4 14.7 24.9
5 18.6 21.3
6+ 45.7 31.7
Total 100 .0 100.0
Mean Size of I lousehold 5.5 4.9
5.1.5.2 Main occupation
6+
The major occupation of both the study areas is wage labour on daily basis either in
agricultural field or fishing boat. Details are as follows:
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• 25.2 "o of household heads are primarily employed as agricultural daily-wage
laborers i11 riverine part on contrast 27.2 ",o in coastal part
• farm labor is 23.6 % is considered as main occupation Ili upstream part and in
coastal part 32.8 °'o are fishermen.
• Livestock and poultry rearing is more practice as source of income in riverinc
part (7.9%) coastal part (0.5o/0)
• Rickshaw pulling is the main occupation of a 4.3% of households is riverine area
• Small business (4.6%) signlificantly is preferred by coastal people more than
riverine part (1.3° 40)
Besides these the next most prevalent occupation for riverine area is housework and
tending to crops or vegetable (4.3) and for coastal part it is Boat man (13.2) as fishing is
their main occupation
Table 5.2: Featuring Main occupation of the study areas
2IiIII, ^M
n
OWN
Riverine Area
others
Student
Housework and
tending to crops or Rickshaw-
vegetable puller/van-puller/
Rickshaw-
puller/van-puller/
Small business
Wage labor
Farm labor
Livestock /
Poultry rearing
Coastal Area others
Carpenter/Mason
Boatman
Fish-farming Wage labor
Fisherman Student
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I
Riverine Area
Wage labor
25.2
farm labor
23.6
Fisherman
0.9
Fish-farming
0.5
Boatman
0.6
Livestock / Poultry- rearing
7.9
Ricksha\v-puller/van-pulley/
4.3
Carpenter/Mason
0.7
Small business
1.3
Begging
0.2
lius, tempo, scooter driver
0.1
Job in hotel/restaurant
0.1
Housework and tending toy
crops or vegetable
4.3
Student
22.3
L nemploVcd
8.0
'1'otil 100.0
5.L5.3 Literacy rate
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Coastal Area
The study results on literacy rate ravels a disappointing status. More than half of the
populations have. to achieve any level of education. Based on preliminary- observation at
field the literactii rate data were collected in five categories shown as follows -
• No education -respondents nerve went to school
• Primary incomplete -respondents dropped out from school before class V
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• Primary complete respondents those completed class V and above
• Secondary and above - respondents those completed secondary or above
Table 5.3: Featuring educational level of the study areas
Educational level of the study areas
Riverine Area (%) Coastal Area
60
50
40
30
20
10
0
No education Primary Primary completed Secondary and Religious
incomplete above education
Riverine Area Coastal Area
No education 55.5 51.6
Primary incomplete 22.8 26.0
Primary, completed 9.6 8.1
Secondary and above 7.2 10.9
Religimis education 3.3 3.6
'Total 100.0 100.0
i
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5.1. 1.4 Access to Health Sere ces:
The access to health services largely depend on the number of community health
services centers and the means of transportation facilities available. The studN-
s)bservation shows about 85.6 °0 respondents in riverui ie part and 66.2 in coastal part
are deprived form access to health service. The observation figures of not having health
ser ices in stud}- areas are higher due to poor transportation facilities. Alost of the
respondents of at risk community lives in char lands or far-off main land health service
provider.
Table 5.4: Featuring access to health services of the study areas
Access to Health Services
Riverine Area (%) Coastal Area
85.60%
66.20%
33.80%
14.40%
Have access to Health services Don't have access to health
Rivcrine :krca Coastal area
Have access to Health
services
85.6 66.2
Don't have access to health
services
14.4 33.8
't'otal 100. 100.()
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5.1.2 Natural Capital
Natural capital is the term used for the natural resource stocks from which
resource flows and services (e.g. nutrient cycling, erosion protection) useful for
livelihoods are derived. Where is a wide variation in the resources that make up natural
capital, from intangible public goods such as the atmosphere and biodiversity to divisible
assets used directly for production (trees, land, etc.). Within the sustainable livelihoods
framework, the relationship between natural capital and the Vulnerability Context is
particularly- close. Many of the shocks that devastate the livelihoods of the poor are
themselves natural processes that destroy natural capital (e.g. Cyclone that destroy-
forests, floods and storm surge that destroy agricultural land) and seasonality is largely
due to changes in the value or productivity of natural capital over the year. For this
study the loss of major natural capitals as a result of disaster is presented in below.
5.1.2.1 Loss ofland
boss of land in riverine area due to river erosion and flooding is a severe hazard
that threats the local livelihood over years. The interview and discussion with local
respondents reveals that life span of char lands are in between 12 to 15 years. There fare
when char land went under water they loose both homestead and cultivable land. Similar
scenario is observed in main land due massive river erosion. :A comparison between the
results gained form local respondents and Bangladesh water development board report
(B\VDB, 1998) is shown in below. Each year a large amount of people has to loose the
houses and property due river erosion and flooding and unfortunately there is
sustainable solution observed for this significant incident.
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Table 5.5: Featuring loss of land in last 10 years
Loss of land in last 10 years
(in decimal)
According to respondents According to BWDB
140
120
100
80
60
40
20
0
Homestead land Cultivable land
According to respondents According to BM'I)B
I Iomestead land 5.1 1.9
Cultivable land 124.0 37.4
5. L2.2 Loss of crops
l ,oss of corps due to flood and cyclone in study areas in terms of monetary value
iu presented in the following figure. "I'he respondents in this study represent the poorest
section of the society and most of them were landless. The large figure in not loosing
any crops usually don't have any land or didn't have any standing crops during disaster.
The reason of crop loss in coastal part (29.7 °,o) is higher then riverine area (14.2 °'o) is
due to the facing rapid on set disaster as cyclone then slow on set disaster like flood.
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Table 5.6: Featuring loss of crops
Loss of crops (in BD Taka)
Riverine Area Coastal Area
60
50
40
30
20
10
0
501-1000 1001-2000 2001+ Did not lose any crop
501-1(1(10
_._.._......^._.....^....
Riverine Area
0.9
Coastal 1rea
1.2
1001-2000 46.6 19.3
2001+ 14.2 29.7
IDid not lose any crop 38.3 49.8
,1,o otal 100.(1 100.0
5. L2.3 Loss of livestock
Loss of livestock due to flood and cyclone in study areas iii terms of monetary-
value in presented in the following figure. Apparently the observations and discussioli
intends that the respondents in riverine part usually tends livestock more the coastal
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area. The factor of rapid and slow on set disaster might be also a reason of consideration
here.
Table 5.7: Featuring loss of livestock
Loss of livestock
(in BD Taka)
RiverineArea Coastal Area
0
1001-2000 2001 - 3000 3001 -4000 4001 -5000 5001+
RIN-emic Area Coastal Area
1001-2000 8.1 7.2
2001-3001) 9.6 6.6
3001--1000 26.3 18.0
-1001-5000 40.1 21.3
5001+ 15.9 46.9
,iotal 100.0 100.0
RIssi1I,7s ANI) DISC!.1;SIUN
5.1.2.4 Loss of woodland
loss of woodland resources is evident in both parts of the study area as a effect
of disaster. In case of riverine part loss of woodland occurs mainly due to river erosion,
loss of land mass and unauthorized use resources. People often clear and cut-off wood
patches in anticipation of river erosion. On the other hand woodland loss 111 coastal
part occurs due to unauthorized use and smuggling of mangrove trees. Super cyclone
like Sidr and .Ala caused a massive destniction of woodland which was clearly observed
during field visit.
Map 5.1: CTS image of Mangrove ecosystem loss in coastal part of the study area.
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Plate 5.1: Destruction of mangrove ecosystem due to cyclone Sidr.
(photo reference: Prothom Alo)
Plate 5.2: Destruction of woodland (photo reference: field visit , 2009)
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5.1.3 Financial Capital
Financial capital denotes the financial resources that people use to achieve their
livelihood objectives. The definition used here is not economically robust in that it
includes flows as well as stocks and it can contribute to consumption as well as
Production. However, it has been adopted to try to capture an important livelihood
building block, namely the availability of cash or equivalent, that enables people to adopt
different livelihood strategies.(1)II"D - 2000)
A overview of financial capital of respondents in the study areas are represented in the
following headings.
5.L3.1 Average annual income ofhouseholds
In view of the survey the income base of the respondents can be obtained form
two main sources; available stock and regular inflow of money.
• Available stocks: Includes cash, micro credit, bank deposits or liquid assets such as
livestock and jewellery-.
• Regular inflows of money: Excluding earned income, the most common types of
inflows are pensions, remittances or other transfers from the state such as VGh card,
widow pension, pension for old, food for work.
The table in below represent the average annual income obtained from all
sources. As mentioned earlier the respondents represent the poorest community of our
country. The annual incomes of respondents are way far from meeting any standards.
According to Bangladesh Bureau of statistics average per capita income of the country is
470 US dollar (BBS, 2007); which is more than 30000 BD '1'aka. Despite of this the
study outcomes indicate significant increase in per capita income in coastal part rather
then riverine part. This increase is due difference in between the average household size
of coastal part (4.9) and riverine part (5.3).
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Table 5.8: Featuring average annual income of house hold
Annual income
(in BD Taka)
Riverine Area Coastal Area
20000
18000
16000
14000
12000
10000
8000
6000
4000
2000
0
Average household income Average per capita income
Riverine Area. Coastal Area
:\verage household income 15792 18060
Average per capita income 2871 3678
5. L3.2 Expenditure incurred due to displacement by Disaster
The following table summarizes a tentative amount of expenditure incurred due
to displacement by I)isasters . The riverine respondents were asked to provide
expenditure on shifting and repair of houses , health , education , livelihood imwestmeuts
and repay of loans during the response period of disasters . "I'he cost is significantly
reduced incase of riv- eriue people as they have the option and time in hand of shift their
assets in prior of slow on set disaster like flood and erosion . In contrast coastal people
don't avail the option facing rapid on set disaster like cyclone.
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Table 5.9: Featuring expenditure incurred due to displacement by Disaster
14000
12000
10000
8000
6000
4000
2000
0
Riverine Area
Riverine Area
5720.00
Coastal Area
Coastal Area
12560.00
5. L3.3 Saving and credit scheme
' Hie respondents in both areas didn't respond to any kind of saving scheme as
they hardly afford their daily expenditures. The following table surntnariies a tentative
form the discussion with respondents and local NGOs . the main source of credit
scheme is NGO's micro credit programme. But as respondents has to deal with basic
requirements and procedure of NGOs; they often seek credit source form money
lender. Others include borrowing money- from friends and relatives. NGOs working in
coastal parts tend to grave a greater credit scheme then riverine part. According to local
NGOs in the maintenance and building of sea fishing boat and net requires large
amount of money than the river boat and net.. Another cause is the response of micro-
credit is higher in coastal part as the number of working NNGOs are higher there in
contrast with riverme part.
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Table 5.10: Featuring Credit scheme
Riverine Area Coastal Area
NGO 10,000 -20,000 1 5 ,000-35,000
Money Lenders 500 7,500 500 - 20,000
Others <5,500 < 12,000
5.1.4 Social Capital
Tlie term `social capital' in the context of the sustainable livelihoods framework it
is taken to mean the social resources upon which people draw in pursuit of their
livelihood objectives. These are developed through networks and connectedness,
membership of more formalized groups, relationships of trust, reciprocity and
exchanges that facilitate co-operation, reduce transaction costs and may provide the
basis for informal safety nets amongst the poor. "1'he social capitals for this study are
determined through following headings. The benefits received form government and
NGOs indicator of social resources. The membership and migration status is included
as an indicator of safety net.
5.L4.1 Benefits received through government schemes
The respondents listed a number of Benefits received through different government
schemes such as -
• Widow pension
• Pension for old
• \'G I card
• I' ood for work
• Shelter and relief
• Social security
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They argued that theses schemes are inadequate for livelihood security. Furthermore
anal practice and corruption often deprived them from these schemes. Discussion and
interviewed disclose that most of the receivers of these schemes depend on it as their
only source of income.
5.1.4.2 Benefits received from NGOs
I nterview with local NGO staffs and respondents outlined the types of benefits
received through different NGOs schemes such as
• Micro - credit
• Primary I ducatiun
• health
• Shelter and relief
• Sanitation
• Drinking water supply
• Crop seed and plantation
• others
Almost all local NGOs provide micro credit . They run free schools for primary
education with support form donor agencies . During crisis period shelter and relief,
sanitation , drinking water supply and other commodities are provided according with
demand and funding of donor agencies . The respondents appreciate the activities of
NGOs during crisis period and there after.
5.1.4.3 Membership ofinforrnal group
In both study areas respondent are related with at least one or more informal
groups. Usually they are member of Village committee, co-operative organization,
religious social group, and cultural organization and NGO village organization. These
insure a better safety net among the respondents of viral area.
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5.1.4 4 Migration status
The study finding reveals increase of migration as a thread to local safety net.
Due to lower wage and income insecurity and frequent disaster the migration status has
increased in both study areas. Usually male respondents of household leave their home
for 1 to 6 ino)nth in search of work and better income.
5.1.5 Physical Capital
Physical capital comprises the basic infrastructure and producer goods needed to
support livelihoods. Infrastructure consists of changes to the physical environment that
help people to meet their basic needs and to be more productive . Producer goods are
the tools and equipment that people use to function more productively . The following
components of infrastructure are usually essential for sustainable livelihoods:
• ,1 ffordable transport;
• Secure shelter and buildings;
• Adequate water supply and sanitation;
• Clean, affordable energy; and
• Access to information (communications'.
5. L 5.1 Housing Structure
The most common types of housing structures observed are listed below.
• 1 logla roof and wood wall
• Straw roof and bamboo mat wall
• CI sheet roof and wood wall
• Cl sheet roof and Cl sheet wall
• Bamboo mat roof; polythene, wood and bamboo mat wall
In riverilie part most of the homesteads are on raised plinth from the surrounding.
Usually theses plinth made of mad. Similar housing was also observed in coastal area.
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The number of CI sheet homestead was larger in number in coastal part than riverine
part. _Apparently Cl sheet homestead are received as relief form donation after cyclone
Sidr. For those who didn't receive CI sheet homestead remain in I logla roof and wood
wall. In case of riverine part respondent has to shift their homestead material during
river erosion and flood and the use of CI sheet is very uncommon practice here
Plate 5.3: Different types of housing structures in study area.
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5.L5.2 [eater supply and Sanitation facilities
The respondents of surveyed area are mostly depended on neighbour's tube-well, water
reservoir such as River/canal/pond and rain water harvesting as common source of
water suppl}y. "I'hev use the option which is easy accessible and available ; mostly do not
bother for maintaining sanitation. Incase of using toilet; still a large number of people
use open space. Although options of sanitary/slab latrine or pit latrine are quite available
for them.
5.1.5.3 Access to Energy
The surveyed area has a limited access to electricity. Most of the respondent live in
remote areas were state utility services are not available . furthermore there are a number
of respondents those who can not afford electricity. The available types of energy source
and there use is listed as follows.
Table 5.12: Featuring Access to energy
Paraffin
l rosene
I 'uel wood
Cattle dung
Electricity
Use of energy
Lighting
Lighting cooking
Lighting , cooking, heating ,water boiling
cO)king, heating water boiling
Lighting
5.1.1.3 Access to information
Radio and 'T 'elevision are most common and accessible way gain information for the
respondents .. \lmost all the market placesand cluster community has radio or '1'N'. The
use of personal mobile phone was also observed , although the number was ycry few.
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5.2 THE ASSETS PENTAGON ANALYSIS
The asset pentagon lies at the core of the livelihoods framework, `within' the
vulnerability context (see fig: 2.2). The pentagon was developed to enable information
about people's assets to be presented visually, thereby bringing to life important inter-
relationships between the various assets. This section integrate the analysis of five core
capitals of asset pentagon of; which are individually analyzed in previous section for
both the study parts.
Human capital
iI I .: api tal Natural :apit al
1
Plrrical -:_,pital '' \ Firemnc:ial capital
Figure 5.1: Asset pentagon in livelihood framework
The shape of the pentagon is used to show schematically the variation in
respondent's access to assets. The idea is that the centre point of the pentagon, where
the lines meet, represents zero access to assets while the outer perimeter represents
maximum access to assets. On this basis different shaped pentagons are drawn for
different communities or social groups. The detail procedure of pentagon analysis is
given in DIFDs sustainable livelihood guidance sheet (section 2.1). ^\ generic description
of pentagon analysis is given in Annex-13 for reader's perception. The pentagon analysis
is done by using SPSS-ver.15. Data gained form each capital for 350 respondents were
normalized and correlated. Finally on the basis asset scoring form () to 3 (see table 5.13)
capitals were placed in pentagon. The. result of final analysis in presented in figure 52.
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Table 5.13: Livelihood asset base of at risk communities of Study Area
,Asset Base
Iluman Capital
Social Capital
FIliancical Capital
I \Tatural Capital
Physical Capital
Riverine part
Human Capital
3
Physical Capital
Natural Capital
Asset Score
Coastal part
2 2.5
2.5 2
1 1.5
2
2
Social Capital
Riverine part
Coastal part
Financical Capital
Figure 5.2 : Analysis of asset pentagon
The anal-sis of asset pentagon provides a comparative scenario of core livelihood
capitals of riverine and coastal part of the country also demonstrate the lacking form
standard parameters. It reveals the respondents of coastal part has better access to
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livelihood capitals than the riverine part. This is due to the household composition,
occupational pattern, migration status and type of hazard faced by the at risk
community. It is not conclusive that slow onset disaster like flood cause more loss of
capitals and vise verse. The geographical location, institutional intervention, coping and
adaptive strategies also has influence on shaping livelihood capitals.
The following section describes the coping and adaptive responses taken by
respondents of the study area focusing on the use of ecosystem. The final section bridge
up other sections and entails the options for ecosystem management.
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5.3 ASSESSMENT OF COPING STRATEGIES AND ADAPTIVE RESPONSES
This section explores the coping and adaptive strategies employed by local
people in the study areas in order to deal with after math of disaster. In order to
conceptualize these strategies, the DIFDs livelihoods framework is used as a guide
throughout. The focus throughout this analysis is on the role of local institutions ill
determining whether local responses are appropriate for the ecosystem; which they
depend on. Later on the options of l- cosystem Management A pproach is discussed in
next section.
Coping strategies refer here to periodic responses to stress caused by short-term
disturbances that threaten livelihood systems (Berkey and Jolly-, 2001).
five major coping strategies have been identified for rural people dealing with poverty
and disaster . 'these include:
• land use change (e.g. stocking rates or crop types),
• changes in resource management, changes in assets (e.g. livestock, savings),
• changes in labor allocation (e.g. migration), and
• changes in market relationships (e.g. reciprocal or local exchanges)
Adaptive strategies, on the other hand, refer to the ways in which local people
change their local rules and institutions to secure livelihoods in response to slower
changing trends in the long term (Berkes and jolly, 2001). 1 xamples of adaptive
strategies include: ensuring mobility and flexibility, strengthening social networks, and
intercommuinity trade (Berkes and jolly, 2001).
The distiliction between coping strategies and adaptive strategies is vital, and is
linked to the issue of selecting appropriate management system. An emphasis on short
term coping strategies in response to crises alone may lead to the conclusion that local
people are reactive rather than proactive. Other hand emphasis on adaptive responses
on the other hand leads to conclusions emphasizing the adaptive and proactive nature of
local people. I lowever, this study revels in reality people are both proactive and reactive,
they respond on a daily basis tip threats and in the long term through a process of social
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learning where experiences are internalised and used to avert or cope with a recurrence
of a threat.
5.3.1 Coping Strategies
5.3.1.1 Coping with water scarcity
People innovate both technologically a11d socially in order to cope with recurrent
flooding and drought and sudden shock of storm surge. 'T'echnological innovations
include an investment in rainwater tanks.
The survey found that 63.2 °o of households have access to rainwater tanks in
coastal part . This is due to high salinity- of surface water. About 12 ° o of households use
rainwater tanks riverine char lands. Mostly- this initiative was taken by local NGOs with
support form donor agencies to increase the use of rain water as safe water in Char
lands. Subsequent group discussions revealed that almost all the water tanks were
introduced by NGOs.
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"Table 5.14: Featuring sources of water.
Source of water
Riverine Area (%) Coastal Area (%)
16
14
12
10
8
6
4
2
0
Ground water Surface water Rain water
Riverine .\rea Coastal .\rea
Number of members
Ground water 0.6 0.5
Surface water 6.6 7.6
Rain water 63.2 12.6
Total 100.0 100.0
5.3.1.2 Coping with NGO intervention
After any crisis the sources of credit became important for affected people.
1.specially for those families who have no savings or any family members sending
remittances from urban centers. In most cases these respondents has to take loan form
local NGOs in from of micro credit scheme to restore their livelihood after crisis. They
also try for money lenders and borrowing form friends and relatives as discussed earlier.
.5.3.2 Adaptive strategies
When taken in isolation , the coping strategies described above appear to
represent short-term responses to crisis. I Iowever, when considered collectively, and
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over a longer time period, they form part of larger strategies to diversify outcomes, and
maintain flexibility in livelihood options. The key difference between the coping
strategies described in the previous section, and the adaptive strategies outlined below,
can be found in the impetus for the strategies themselves. People of at risk community
shows diversity and flexibility in there livelihood to adapt with crisis.
5.3.2.1 Investing in diversity
Diversifv -iiig livelihood outcomes is probably the most important way- in which
people manage risk and uncertainty over the long term. Investing in diversity ranges
from household income sources , sources of food, the variety of crops cultivated, to an
investment ill many different species of livestock for rural livelihood.
Livestock can perform several important livelihood functions , including a store
of wealth and a form of financial security or insurance during times of hardship.
't'herefore , rural people raise livestock as their source of income . But when they were
asked to rank source of income for better livelihood; they chose remittance over
livestock . Ranking of their ancestor's livelihood like fish farming and farm labor were
placed below small business . Fro m this query it is evident that people welcome diversity
in income generation rather than depending on ecosystem recourses.
Table 5.15: Featuring source of income
T' umber of Rankings
1
2
3
4
6
Riverine Area
Remittances
Sale of livestock
Service
farm labor
Small businesses
\V'age labor
Other,
Coastal Area
Remittances
Small businesses
Service
Sale of livestock
\\.'age labor
Fish  farming
Others
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5.3.2.2 Ensuring flexibility
Flexibility is also demonstrated by. peoples' changing preferences for particular
ecosystem products, such as fuelwood. The maintenance of flexibility allows people to
respond to feedback from the environment, for example when particular species
become scarce, preferences shift to other species that are more available. The flexibility
of choosing livelihood options is outlined in the table below.
Coping strategies come into play in response to cases. Adaptive strategies, on the
other hand, manifest in the day to day, and year to year, social and cultural norms of the
community. These adaptive strategies are intended to avert risk, rather than respond to
it, in this sense, coping strategies can be described as reactive, while adaptive strategies
are proactive. 'I'bis is revisited in the discussion exploring options for ecosystem
management in botli riverine and coastal part.
Table 5.16: Summary of long and short-term coping and adaptive strategies
Social networks, familial
exchange, shifting
flood /River erosion preferences
Migration
Breaking rules
Fxtcnsive use of ecosystem
I\licrocredit
\licrocr edit
Cyclone / Strom Surge \Iignation
Breaking rules
Adaptive Response
flexibility, mobility
Small businesses
Investing in diversity
Sale of livestock
Investing in diversity
flexibility, mobility
Investment in industrial
development
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Plate 5.4: Different types occupation in study area.
5.4 OPTIONS FOR ECOSYSTEM MANAGEMENT APPROACH
'l'his section demonstrates the dynamic interaction between local people, their
immediate environment, and processes and surprises outside of their control. Alany
synergies exist between the livelihoods framework and the resilience approach, and these
should be harness for an improved understanding of appropriate management
responses. In chapter 2 both approaches identify disaster as forces of change. The
livelihoods framework calls this the `vulnerability context'. Both identify the importance
of feedbacks and non-linearity. 'l*he models also have comparative strengths that should
be explored. The livelihoods framework is most useful in its analysis of short term
coping strategies and livelihood responses, while the resilience approach allows the
analyst to explore the broader context of institutional adaptations, and the role of
institutions in shaping livelihoods.
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Thus far, this study has described the assessment of local livelihoods in terms of
capitals and coping and adaptive responses to these capitals. In next, existing ecosystem
health and its fluctuations due to disaster along With ecosystem trends and dynamics are
discussed to explore the options for ecosystem management
5.4.1 Existing Ecosystem health
Results from house hold survey and discussions with key informants the fuel
wood, water and livestock user groups indicated that local respondents considered
ecosystems to be `healthy' when:
a. 't'here is enough forage for their livestock
b. Herders do not have to walk long distances to fiiid forage for their livestock
c. There is enough fuel wood and construction wood in the woodlands to meet
local needs
d. Fuel wood collectors do not have to walk long distances to find the desired
species
e. The rivers and ponds are clean and not covered with "green slime"
It was not possible to place these points in order of importance, as different
groups considered these attributes to hold different de pees of importance. For example,
herders felt that forage was the key indicator of ecosystem health, whereas women felt
that fuel wood species provided the most important indicator of ecosystem health. They
agreed on a common aspect that ecosystem is adversely affected by disasters like river
erosion and cyclone. Also agreed on the point that the lack of institutional control is
equally responsible ecosystem damage.
5.4.1. 1 Short-Term Fluctuations due to disaster
local respondents in survey claimed that the ecosystems surrounding their area
have undergone various non-permanent cyclical changes, largely in response to changes
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in rainfall, and some more permanent changes linked to natural hazards such as river
erosion and cyclone that have lead to changes in land use.
According to them during drought years, the condition is usually considered as
`bad', but this improved shortly aftet-ward within one or two years of the event.
Local respondents claimed that, during the drought years the quality of river
water declined because a green slime (identified as an indicator of water quality)
increased. Respondents could not identify any long-term changes in water quality.
However, more permanent changes are considered to have taken place in ecosystems
over the past ten years, particularly in relation to changes in land use and resource
utilization patterns .As there is no control of state or local institution over utilization of
natural resource.
5.4.1.2 Lasting changes as effect of disaster
Many of the long term changes identified are related to the effect of disaster. In
the Upstream part main land Lost due to river erosion cause a huge impact on permanent
ecosystem loss. Respondents expressed concern that droughts are no longer easy to
cope with. There is very little control over where livestock graze, and rules are difficult
to enforce without fences to indicate the different grazing areas
. For this reason, while
rangeland condition currently continues to fluctuate according to climatic changes,
livestock owners struggle to cope with these fluctuations due to political changes.
Secondly , more long-term changes in the health of ecosystem have also been
noticed as effect of cyclone. The Mangrove ecosystem health is considered to have
serious declined as effect by two mighty cyclones Sidr and :\ila. The respondents put
their opinion as - the massive scale damage to ecosystem can not be recovered with out
proper institutional regulation.
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5.4.2 Ecosystem trends and dynamics
It.cosystem management is depended on ecosystem trends and dviiamics which is
highly value-laden and context dependant concept that can only be described
qualitatively (1ldridge and hoen, 2003). 'therefore, availability of forage, fuel wood,
construction materials and water and energy supply in both study areas vary from each
other depending on the level of reliance on these different ecosystem goods.
5.4.2.1 Fuel wood is more abundant and less in demand
The potentially negative livelihood impact of the perceived cyclical and
permanent changes due to disaster in ecosystem htalth already described. But an
interesting observation cane out form group discussion is, local people no longer
require the full set of ecosystem goods and services in order to maintain their livelihoods
as their ancestors did 20 to 30 years back. People believe that there has been a rapid
decline in the use of fuel wood since the availability of alternatives such as paraffin and
electricity came in use. The ability of the woodlands to provide the desired levels of
goods for local livelihoods, such as fuel wood, has therefore not declined, despite a
perceived decline in woodland health.
5.4.2.2 Institutional interventions in trends of Ecosystem Use
The result of transient walk, key informants interview suggests that on the whole,
there is no longer term trends have been ever applied for ecosystem use either form any
government or non government organizations. Any kind of activities or control
regulation form forest departineiit was absent. Local respondents are almost unaware of
any regulatory body. In nverine part; which is the subjected to river erosion, local
NGOs like Solidarity initiated social forestry as livelihood option in small scale. But due
to poor monitoring and low value of wood resources in local market; this good practice
was jeopardized.
Similar response came form coastal part, low market price of wood resources
discourages them to take social forestry as livelihood. Besides government institutions,
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activities of local institutions like NGOs are largely donor depended. 't'herefore; both
financial constrain and awareness kept them away from ecosystem management as
livelihood option. In particular, these trends reduced the ability of local decision makers
to cope with both short and long term fluctuations of ecosystem.
.5.4.3 Local adaptations to change
The study revels that people ili both study areas respond to changes in the
abundance of ecosystem components, such as fuel wood and natural streams, by
adapting their preferences, switching to alternatives (for example substituting paraffin
and electricity/ solar panel for fuel wood), and/or relying on technology (for example
investing in rainwater tanks during drought periods / salinity), and adapting their
institutions to accommodate these changes.
In case, of coastal area; which is the coastal part of the country the at risk
community people received brick built houses in response of relief after Cyclone Sidr
and Aila. Now most of the respondents vote for brick built houses as better housing
options. According to key informants a significant number of brick built has increased in
after math of cyclone Sidr.
Oil the riverine part at risk community- living in upstream chars; are receiving
high quality foreign commodities as a part of different donor agency projects. Most of
the time the project period extends form 3 to 5 years. Respondents appreciate foreign
commodities as a part relief. But they could not comment on the freduency and
extended period of receiving theses commodities ultimately creating dependency or not.
Theses types of local responses after disaster are adaptations are taking place in rural
livelihoods which will ultimately expand on ecosystem health in long term.
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Plate 5.4: Rural livelihood
CONCLUSION AND RECOMMENDATION
CHAPTER 06: CONCLUSION AND RECOMMENDATION
6.1 CONCLUSION
Through a combination of theoretical discussion and field survey following
participatory methods in four districts , this thesis has argued that ecosystem
management approach for sustainable livelihood restoration is a better alternative and
the approach which is continuously overlooked
. From this ground, the thesis has
outlined livelihood capitals of at risk community, their coping and adaptive strategies
and the options for ecosystem management approach
. It has also demonstrated the
dynamic interaction between livelihood and ecological systems, and the played
institutional gaps and changes to cope during aftermath of disasters.
Analysis of five core capitals of livelihood pentagon provides a comparative
scenario of riverine and coastal part of the country also demonstrate the lacking form
standard parameters . It is evident form the study that a livelihood capitals varies with
geographical location . Also there is a profound influence of disaster with lacking of
capitals, coping and adaptive strategies.
As the respondents are from the poorest section of the society ; they draw
enormous lacking on human and financial capitals. The respondents failed to meet any
standards on literacy rate, health services , and household and income status. The
findings of the study support the notion that even poorest community can enjoy better
per capita income only through reducing household size. This was reveal during analysis
of annual average per capita income of coastal and riverine people. Where as costal
people are around 1000 BD taka ahead of riverine people in per capita income; which
eventually increases their financial capital than the other part.
The study observations reveals possession of less physical capitals than demand,
this is because of lack of government initiation in development sector
. It also indicates
the increased migration status is gradually breaking social safety nets and the preference
of income source.
CONCLUNION AND RECONINIF.NDATION
The costs of natural capitals damage through crops and livestock loss due to
disaster is recoverable through relief. But the damage though land loss and woodland
destruction and mangrove ecosystem loss due to floods and cyclones , arc much higher
to recover in anticipatory technical, structural and institutional measures. It has a long-
term effect on prevention of disasters among the population and the cyclic recurrence of
this type of events.
By combining the three approaches of Millennium Assessment, Sustainable
Livelihoods and Disaster Risk Reduction with local knowledge about ecosystems
dynamics, some critical outcomes were exposed which should be taken in consideration
in livelihood restoration initiatives -
• Firstly at risk communities should be defined in terms of geographical location
and hazard types. As the livelihood and ecological system are operated in close
context therefore effective ecosystem management depends on the
understanding of knowledge and trends ecosystem dynamics.
• Local people respond to disasters both reactively and proactively. As
demonstrated in section 5.3, it appears to be a short-term response is often part
of a broader resilience building adaptation such as livelihood and cultural
flexibility and livelihood diversification. Therefore, research on disaster risk
reduction at any rural livelihoods must consider broader time horizons in their
analysis of coping strategies.
• The study findings make certain that the patterns of resource use and ecosystem
dynamics at the local level arc influenced by local institutions and knowledge. As
there was no long term trends taken by government or NGOs the vital
development of local institution remain fragile in ecosystem protection.
• Rural people are gradually becoming less reliant on ecosystems, which might
have potentially negative impact on local livelihoods in long-term. In addition, it
is very possible that this declining reliance on ecosystems might have a positive
impact on ecosystem health in the future.
CONCL USION AND RECOMMENDATION
So far, Government and NGOs working at field level yet not integrated Ecosystem
Management Approach with implementation of sustainable livelihood and disaster risk
reduction options. 't'herefore issue-based initiatives on livelihood and ecosystem
management focusing on comprehensive risk reduction} through developing frameworks
should be inevitable. This initiative will further strengthen vertical and horizontal
integration of related sectors and concerned organizations.
6.2 RECOMMENDATIONS FOR FURTHER RESEARCH
The implication of this study for future research into Ecosystem management
Approach linked with sustainable livelihood and disaster risk reduction requires a multi-
scale and trans - disciplinary study. Researchers should to explore a conceptual and practical
approach which exists on practitioners' domain. In particular, the future of sustainable
livelihood management lies in the ability of researchers and practitioners to shake off the
mental constructs that they have inherited from a knowledge system that is founded on
arbitrary lines between `natural' and `social' systems. Also we should keep in mind that
knowledge based approach might not be effective for different geographical location.
In context of Bangladesh restoration of livelihoods should consider existing and
degraded natural capital and local institutional structures. There can be a space for talk of
increasing livelihood capitals linked with ecosystem management approach.
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Questionnaire - Ecosystem and livelihood restoration after a disaster in Ba ngladesh
Household no.: ............................................. Respondents name:..........
V illage :....................Union.................. Upazila...................... District...
A) Household Composition
1. How many people are living in this house/compound? ................................................
2. Do you farm together? ....................................................................................................Yes/ No
3. Do you all use the same granary ( ies)or store room ? ...................................................... Yes/ No
4. Do you cook together ......................................................................................................Yes/ No
• Is the house/compound divided into several sect 1ons('households')9 ..............................Yes/ No
• If yes, how many? .......................................................................................................................
5. Are there any absent household members ? ..................................................................... Yes/ No
6. Why are they absent (seasonal labour migration, education, staying with family elsewhere, start own
household)? ...........................................................................................................................
7. Are they absent for a period longer than 6 months" ...................................... Yes/ No
10. Why do they leave the house ( seasonal labour migration , education , staying with family elsewhere,
split up household )? ..........................................................................................................................
B) Household History
1. When and how did you start your own household? ..................................................................
2. Where was that? ..........................................................................................................................
3. What where your main economic activities in that place? ........................................................
4. When did you leave that place" ..................................................................................................
5. Why did you leave that place? ....................................................................................................
6. Have you and your household also lived in any other place? ....................................... Yes/ No
7, Where was that" .......................................................................................................................
1ZPPf : V1)L -.4
8. What were your main economic activities in that place ? .........................................................
9. When did you move to that place ? ............................................................................................
10. When did you leave that place ? ...............................................................................................
11. Why did you leave that place? .................................................................................................
....................................................................................................................................................
• Father ' s occupation .....................................................................................................................
• Seasonal labour migration in the past '. ........................................................................................
C) Determination of Natural Resources
1. Do you own land? ...........................................................................................................Yes/ No
2. Do you farm?. ........................... ........................................ ..................... ...................... Yes/ No
3. Do you also farm land that you do not own ? .....................Yes/ No
4. Under what arrangement do you use this land? ...........................................................................
5. Do you farm all the land you own? ....................................Yes/ No
6. What do you do with the land you own and do not farm? .........................................................
7) Could you tell us the long term changes over time of the following items:
Cropland + f +
Woodland + ± Forest /Fuel wood + + Construction wood
Natural Ecosystem + ± Local Species + Lakes /ponds /river
+ f + +
+ + + f
+ + + +
+ + + +
8. Do you own animals ? .....................................................................................................Yes/ No
9. Did you own animals in the past? .................................................................................... Yes/ No
10. How did you lose your animals?..............................................................................................
APFI' , PPA -I
D) Determination of Income Source
a) Cashincome Generating Activities
Household member
(who?)
Activity ( source of
income )
Seasonality (when
is activity carried
out)
Estimate of income
level per time unit
Estimate of time
invested
Pension
Labour migration
Crop sales
Animal sales
Farm labour
b) iVoncash Income Generating Activities
1. Is any household member part of a farming group?
................................................................................................................ Yes / No
2. Did any of you work on other people ' s farms in exchange for
food/pito'? ................................................................................................... Yes/ No
3. Did you get any food out of hunting/fishing
Specrfy)? ...................................................................... ............................... Yes/ No
4. Did you get any food out of other activities(fruit trees,
gardening)? .................................................................................................. Yes/ No
5. Did you get any goods(incl.food stufT)by exchanging them for
other goods(bartering) ................................................................................ Yes/ No
6.If ;'e.v: Which goods did you give and which goods
did you receive ? ..........................................................................................................................
7. Did you receive any food aid (not only this
..................................................................................................................................year)?........
APPJ'.l )1. -. t
c) Trends in Income Generating Activities
-Has your nonfarm income increased, decreased or stayed the same over time (describe the trend)?..
-Has the number of income sources for your household increased, decreased or -
stayed the same over time (describe the trend)? ..........................................................................
d) Trends in Savings and Credit Schemes
-Do you save money for future need? ......................................... Yes/no
-What are the available credit Schemes ........................./............................./...............
-
What is the amount of credit schemes? ........................./............................./...............
E) Cash Expenditure (during or after disaster )
Type of expenditure Estimate of costs Expenditure during/after
disaster
Food
Education
Health
Consumer goods: Clothes
Firewood / kerosene
Transport
Housing: repairs & improvements
Productive investments
Repay of loans
Others:
-
Which types of expenditure have increased most sharply during/after disaster? ...................................
- In the past ten years, how many years did you have to displaced?......................................................
F) Possessions
Indicators ctf physical capitals
Mobile Lantern House Others:
Van/riskshaw Radio Access to water
Bicycle F lashlight Access to energy
Cart Scvvin,_, machine Sanitary toilet
t PPJ:\ J)L -. i
G) Migration
1. Have any members of this household left the area for over a month in the past year ? ................... Yes / No
Name of migrant Destination
I
Time interval (months) Activity / motivation
H) Education
I
No Name Age Place of
birth
Education completed Main
(economic) activity
Other (economic) activities
1
2
3
4
5
6
7
8
9
1) Please answer the following questions
• What do you understand by ecosystem health?
• What do you think about the effect of disaster on ecosystem?
• What do you think about the NGO intervention?
• What was your coping strategy during disaster?
• How can you diversify your livelihood?
• What are the adaptive responses of your locality?
• How do you ensure flexibility in livelihood options 9
T
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Iii. • .. ,! c• re- r is tl ln• I:rnrt • •f th,• fees).... •rI: thee[ lies forth ,t ear[ ;i!b• I:.: hI•• , .: sire I In th..
IXlrtt•:- m:•1:lion,t•ArmtlnrI.•n<min-li•:i.:luaIca .In1II.ii,:4ul bVr,i;th-•I^•I-,lit tl12thait ln1 .r .I-int:-.iIt:2r
it air ctl.; Ith?ucrh th••r, ar•• p[i: ns: f:a r• alnph. ir. a int -i .:I1ti:al L Jifflr :,:nfli:.ti.
I_b t : . t • : 1 1 1 1 1 1 ; - I i i:r•II -:IwIlcl.• in tII,• '•;t:r:! •r<.1: v ,c::rtt! t is a I AX I L KXluK t ,(a•:teat, at th•• L•vlrl IIf
'' S.•^r,,: rv, (I, :Il'11t';I•. ill Ii?III:; i. A I': l1 if Illidla•]IIT:1 th•,
''c: ^te a t Is [,. hedF• In ;h6• n. I:.-•.:ill nlcli rt-sili,•nt wed t• .tt:r WA., b: xll:•ittilir^ : n its
F >iti•n asps,:ts.Tltisi•,
.Lint Y ttle•strtliIklb If lih?::Lap[I}tic h ItIIIA,D:Iii ;.clthn:'utlh
suhI'•:a-ti(I,1 p 0 I I 1- t: buil,I up tIii ii a,,,, -t,. For :,Iny;D- 111. rI •a51ncl I : I 1- , ac-v tc. ai:.pi- c-pi wt,---
f l l ILI XId I Set-:i.:c•s-111:lug:lend III"Aam ;--sc-I1,,
_. ;>fI,-dLKIn•;l-uIi1._rul:i Iit';. ..111)tI I.•I apfaoa.:h ist.
IA:•Il) c 1r11Lir that :Iit o-.uI i nstituti-:In',1tr:l A:Ianration•:.an l*•,p;.lr,i:- t,:. tll - Ihr,as c.f tI K. p.rOr.
wILlr r''vlh' I A Itltoi)fishiOn !', f-'^; II1ir!'1 0.:It111I'r '±i- rlli :^k IIt 1F-i:11!III+`: I Urrf ?:rT ,'
Lie'.-II -c•aslniil'r",i',-s:• s not ha;^'toI:, e:•hcltrzix t; beLff•.•:ti•rr Path •r than tr'-,ingt•::l •; o[•a full
uII.I till.ain•aOfti11dInl^nsion:.OfILII '." ::eat:•!!r:'•,tra tI r•aIll i-, toid:iIt if,th_.st•ti it.:I>.SIp:•:k
rna asp,.:ts ..f 5.•arona1itr that ar', of parti-:ular inlportan:e t li:,Iih:u)1I . Eff.:rt cull th,:•n t
Corr:ellvaviaJnundct taitiinath:inl[act•:fthc .fact:r b n ii ti:r•as[•ascilnt.. i ll illimi;'.:I
Tllisrquirc>LI[.riorurn..:l tanefirn:l fit ,-natur,•Of la:alli;.•lih.:%•cls-:;hut t';pit<,•:4 lr,cIih,rastrat•:li•:.
Lin: • mp:'•,r-rI lr; local P, fpl,• and :;I1,11t. KlCtars Olnil Ill I thorn) fr.:.nt 1", 111, :in•a their al:j! ,:t uch
uncI.:cot.:nails cannot b•:• irairn•il ;';'ithtAut':..seal arm)-;w, s that p lrtiCiIar s:.:cal ^r u[ ultl tic. it
ralati:nshlp-,Athf.uaars;';i[hint••';r:r:^r^: ' :;c2ircanb ir4.ntifit•:I.
:hil. it V, irnl? .rum[ [: narn tIlc.•::Ualt :-f anai'r^:n. itis ill ntp•:atom o; thins: is rca,:ll; cib,Aut
factor„;)thin thc• . . : . : (1 - , . . rr _ C _0 r tIv i t .1 i ' : : r u f f I - : t l:-,II p• ;I;L-. . that lc's -:I , I us v YAP, to
n z n,•:Ilc•rt :L F r >:ampk •rrli, rithiril iiiq dlb utr acnrdizs. it is intpc.rtantt,:-.-:•Irli:I .r lx,th inlmt aiob:
drilln1.i Intent rff.:cts
InanlrI-vttiIP;l.It nrr•,I:) D:Ilir Ianv.vHstr.thefc iI.:cviralt:h.•sof•:lu.•sticIt:
hic11 gI II F-I •:It K hlh^:n1 1
H : . . . roll:•:.runt is hcI.:i) I,. th II:.Iiho,,:Is0 f tIlo Irca.1p',that I•:•,:Iu-.• It
tII-r.:-.••nu-•from .:Ii;:•den;[•us.-.:Ifc• aharucula1- I:ulpr
-I. if It I' :-ntrdlA I :';.: nl,•nis
it l:clrti':tlarl_rii1[ortnit t••:hibah••aIthornutiit i gin:
• :shat pr::. rte,.n..fs.ItputIsnr,rl•.-v.:G'
• Ht;:;clo pre..ahordiff,:Ii•I I tI:roe-,LTVtIIIA IIIth.':,XlI
H.?r; I:a'r,:IG:tLi I:-I,•is alhrb: fItlatriti'.rt
• A.r..•th-•pri":. L ;f all •:I I:. _.rr,•IUtc•i
• ::hatproporti,ncfh:ar„hriclfrc•:Inc,,:f,ism•-t b., n sumptilnaT:I::hat porti:aiisl:urchi::.:i
^.t haztimeofd•:lriscasherns,:nt•:nl_sump:rtantl..;fs+:hc.c,lfeesmi•ahzl: !cIbctha!Ir::IIiii.:C•
till).•...lllflii:itilv....d if L'ellC,thl'.--,G,IIA:I,:l.:'•/rltlltlls:tlllttati.hbal 1511ISIl)Otuiallalil!
[ . [.:I:I ha•,.:•:n;: ss [:. apl:rc•l:1 cat finllh:col s.:-r;iv in stitutiorr t0 •:salAr• tho•nl t. xr 1` 01 ill-,
ftitur.:%[tr.•,8rt,dstoth.s?Val,Lr; y,.:iuil'7r" 1J:'
H : : : I Iltur1rr J 1 i•:-d
hazc•ff•ct•:I• th,- It n.ar;1".1io•a arna(.tIter yc :,ikiInatural c-ntsic•,:I.thc•arlr.•nteftllerain';
s••asc•ni ti-a..:: n human 11 alth an• :l tic aI iii! • T.:. lab-Al
Hastllt • lci :ltl i f t11, • IILIIP:Ir'; p..•ric,d b.-'.n inuk•rl:iI I Ia or tl rcLr, irn:I
• H•:r: rloin.:can.•- arnili:ip:,rtuniri ,• s,..i",thhX1^IIouttll .r•ar' .retIi ; 11:11i.adtural. : rrnm-faI'll i'
4>-s r- ntittanc, _- i i1-c•n1 vnr; the. tlclhr part %4 - c i !.rl fallingOf f at tint Iles it i•, Ill.- St
I,. I.•ck :I Ir :ousi• Of f:•;il :41.:.:• HNr>:?
F:b hewk- .kIq ir f-?r rnJu.:ti1vI tIIGtA--.:.f analy ,is'r:'ill) +.iII r ,tigat •:1 in n1 ,n•rk-tIiI I II t i,:•I 1
r11F:F bUb]anf.G• 'ItFU!* an11 t[. Stunt( d. rwle:.tiOn am IFaminQ
F'uanpf '. are 4lX1Lr3•t49 to kill ^ ^•romctl1 l iihl a:•ntrlr itr,n: Fi. rn^ll i:0 -i-: , : 1rr;.l It
[ iffer.i nt tL lnlponents f the
.•,.:ttra .r' rvCcrrexraffect
cliff ' rent [ pia in dlffefent
vaoys. Tlxrs. natural sh, :,cks ma
haven store adverse effect on
a1irlcult1Iral activit_; than Oll
urttin enlp l cqnleit . L ik•_ avi se.
angr in tnternatiUnal
commodity pric','vvill aff..:t
tIi.:. M14 grow. process Or
export stash conlnlt•diti,-6 but
h"wir:little direct affectQn
thcfr 'v it produce fr.r• or trade
in the local market.
Under standing the nature of
'aulnerability is a kee step in
strtanlable livelih c 'ill anal'rsi s.
Seasoriahtr is usually
sociate:l with rural
e;c nomiK^ . It can however. be
-I lLkl It 'y pr-1b blenlat is fir px,r
pe:pl2 in urban area's
esp :,)ally when Uty people
spend a large proportion oaf
their ulc:.ine n f. stuffs, the
pr :as cf wilit-11 Illay* be Yk'rv
:i•lltde.
For details please log on to livelihoods@dfid.gov.uk
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A PPi: Vi)f t-S
DFID ne,.o^+ra S USTAINABL E LIVELJH(_)(_)DS GIJIDAr ^ : E SHEETS
FRAMEWORK
The livolih. - al framework
ldentlflei fI':e ::re asset
caterjxies or types cf capital
up•: n which lh.lihc ,:•ds are
built. Increasing access-
whi rl) can take the f•xm of
o,'ner5hipoutheright LOUSE—
tr,the+ assets is a primary
co ncern for DFI D In Its support
it li,•elihclods and p('ceftt
elinlinati.
F! i d•rfinitionsand
••>:I:Ianati' : ns•:•1th!.:Iitt i 'iit
t^ ^', C•f tial? It[II. I?lacl':r}Isfd
ti tlt• f:Iliµ•:'IrnasIKets.
3.'I: Human capitol
_..._._:•:kI all?ital
3.3: Nutulul iapItul
3.4: Flrrli.il
_._.c.: Finitln : ial IA tal
^.itfii•uah [h•. t?nn capital is
used, Ill-.till the assets are
capital st.xks in the strict
ecollull-Lic seuw of the terlll
i i n'a•;hich capital is the product
of I neestniint'vdilch 11ekis a
flc b..s r:f benefits Direr timel.
The five capital's ire perhaps
N- A thou•Tllt of as Irveliho cl
building blocks: the term
c^ipttN I,Userl t•;+..ru thisis
hi.' c>>nnrl:n ci ';i rar.:n In the
I It.r
Thi•Ii.:Iilu•:,d'. i:l:i cliisa:aI,:,.[IL'Afirs(aII)d a!•ni itttp•• plc. It :c!•l;U?tlainanao:urelt.•an:l
NOIisti:.una!•r>tnrnain t •F I .•:LI • ,"11-11-:1111,, ia.: r r .al:.itnl!•rrb:::nl •nt Ja rJ h; :,: tlr :.; •rI;I I. ,nr
t? :;n:crt tln ^: int? pcaizir. li; alh: ra :alt:,?nl s Th!• iil:,I:'n:e:l1 it, f?urna!•cl.:dl a I: _Ii• f that pX{:'I?Ii•
r,:luir•:ar::In:r•,ftr ,;.tsto:::hi:;•,p•:siti:• li::lil1 :u:1:ut,:rn<>:ii r,irnale•:at:p;r ;•fas!ts,Ilit,
ru,suffri.•ntt.: i b:I iIItIi. ni,i1Tan.l all_ Ili;.-lil ..I :ut::nn.:cthatl ^ k.;.-,F Tlli:,ivl';irtn:ulallz
uui•for^?:ri:•:^b'd.h ;.^::; „[ air; ai:••I1:rti.lir;,:fir: •t:tcn.:r,D Ixo%[;linlit<,:I.^sari,ult
inrn:;:ati: •.;;a.;,[;th•• htrr!•tos •k',+;tl;r's:•fnnru-Irin,:lMid ?ml?inin;I',':hatac:t th! do Ila,—ill
Th••a-,^tp-I1ran:'nli•f,attlioo:r.-. •f till:.Ii:•:.lih.::,d;fl^^m-r:?rk.'a;'ithin tIe. uln••rill:,ilitr,::,ntrcC.Th:
I?.:nttlg0II':',e'Ln lrl?c,at, naIbk-infcrrn:Iti,An.:i1)01.It l: I a17,:•tsic•I I?r.X'lIt-,d 'I' WI'i tit.'I.b,r
:^riII III:l to I mall::r[aI it int, r-ril,.di.:nrhiI", I: .•: n thv suti.:m'.astets.
Human capital
Tlio. shzil:-.; f th,- I:•rntu y:.n curl I.,.. u•- :l to _lt .' s •:hc•nrlti•: II; thr ;arm ition in p..'pl..• , u::os', to
TIi' t.:lieii>that th ntI. I:.:inti.f[Ii p •• Irtu.i:il.'•oii:-i-tit. Iitt,.nic-•t r.hr.senisz n?a•: ss
t ? .r,s••t s ::1iiIo thc• ?ut. r I:••rinsc•t• • r repa' !t•sents nlas innun oc• ..„ ti, a s'+•ts. I)n this I :usis iliff?;r•nt
hri-•:Il: •ntacl:n, _n1I?!••11 a:vnf.:a liff,-I-11to:alttnunitic •s ,yr:ialdre•up>':+ ithin
It i•s important to. noti• that a sur_7L ph ; sical ossid czrn y.rm,rat.: nlultiI:i L.n•.fits. If 'nlron!• has
:ur!•a::rat,o IrInd inaturr^l.aq?hall th.•e nhr; ah:' I:.•.• ,"vi:II-i•ncb?,'.cam:I',.ith fll kiie: i Il capital astls't
ar'•ud; lt•t'u'y th.' lan':ln:AAA.nI : 1c.r•:lir,.:tIA r•:.:lu:ti;!.uai;i[i!•>buttills: as.i,llat .,rllf:1I•uns. irnilarl,;
t rr n••l;II;'`>ti 4I: n7Lr; : irN_i ti t• si.ial : 01-Ate l IpiC'.;ti. ;h• u1P1 G:nnl a! :Ins'ss to' tli-: c:,Itlnttlllit; f-: ,l
;':limb:- at th.. t nic tins I? in.I us: rl a_. gr:•aucti c c phyc,i:al :apitcii ithirlk of animal tracti:Iil and
Icnl IiiIii in its•:If. cr,n<ltural. :upit.lf In!.r^:F:+ t^: cb ::.:.b:'p stn urn:b: r :>i^ inaintl _fi 0 :11111) L_;<: r. lati!^ns Imps
it is rli c s7r; ti I ):F: I?e;•,n•a th!• uss! tsth! m5ol 'O , to ttunl: al:': ut lir!'' ailirnl cul0.lral pra tl ', Mid
tlri•trl ' ',of•,u'u .:. tur.•stuvIi: I'::' :.,tlkt tl'artsf?rn1 asstsinD :'li;c•lily:..i,:•utc:,m's s..•.: .dr.
F'•ntal IY., anI tl,•ful:s f:•:uslr ? intf:r•:I I:•at: I:ut>uital : 4:Ittr;p!ints•h:;.th!<.•:, ill ' rc.
th• • n••.: rIs cd cliff ; r!-nt s •c .i .,I :Ir ti ll:: rm.a tra b:•- ':1f: L,•.f ;:;.:,n diffc•I'i nt a sv:•t.. H•_ :;:;; :: •r a ; in l th•.
-runlcnulthi , i I> rn•c.• ttll; r• pr •ntati:. •. .^.tn,L•n/I I•::.Itlrr?i'•n 'tly sti nthat
all.,:,,.all -ca':h,:ub:I-.aKIM if' all ,c.•ts.I,•tciI.:it•:L.:•I:p Zincl: .fc?nlnun:urr . ni.;tha t
:.t s: n11 id'iscal t^•t::c••lt t , •t ; This •:i:-:r. I), : -(. Of 11111- -Ait till
-:l uclntifkll-I • MIA- aJl'_V O fa•.v:d'>aa•r• • th•• ar••tlii •u-lhtb I:.•u>,•fuL
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ArPisfvDIX-o
uaainal: h•li..lilt: d,:µli:kun : ',h•..[,
Change in asset status
AS ;;.•t i'Inarwvlnrnt',ar•• ttiillt1, :halo:IiI),:I th••r:•G0r• ntenal>Its arcv:nr..taiIt ti ,IIIrbIi:l.Y. ttu'••>•
:lil» Cr,i:iial franlif:'a;rf: ,ai[h thethinaclinulr,ic•n r. I: r: srntiI1;ltiny, ': a:ula: nabb, thi, :harnl tr.
eiaulli va... t:^:e ILLI 610DUI fi irn!-. II da••: it, Ho r: rr:,i it i'., Inlp.;ratt;•-t; ins:.i :: r iG• a tinl-
•:lim mI s i0 11 into an antcI; assi-t;. Infca'nratic,n :11r 1. 11 :1 X, :lathered :ii tI'C- IIY, i n 0 :-AO II
axailabilit ,:l. if'.:ci,•ti. ri'. ;invent. tli ': rilI U,;."k 0If ;.s:ial :apit-1 I nli,7ht :I:.:Iin•:•ia :•II as n
II 1 -.11 Lq : un 'tit:un ILIILltht:1 •=r; •t s. ;AIII II k11r I- r.irn:l arn:1 Aril;. Ii •r! PI':'::'t ,;f SO., i>.1I
Iclu n ar^•at'•:1:•rl::11.:s,•'•::lIC,ar• IIIcicI,Prorl;•.rr:I it II a;,.•t,It a; :r•IIUrli ::mina
ralauall., but nrtal:lr nun: nranlinali:^•:I.
Relationships within the trarnework
..Sri`, ^:, IlII;III•= I I I J Mill It Ittl:lr -if :Ilffrl AIt •:'•r 1%.; b_ i-I I€-' t!r i:siti',•'" II;:•111 100i1 -:-llt,Ill-,
j;:;,; t, •: ;f n•Izttb:n,hil ar- 1:oiti-:Marl; impr-Itant
Sequencing [ : [Ins ':a1v.-,,:app-frollI I;:w!•rC; t:•n.1 t ;tart':':itIlo I:ruticL I I' n1I7inati0n -:f
,,t.01l••t,l,• Of a:,••te>rtlr: 11i:,aII.. "(I I:.-" Of 1,-1',, itII,I lti•:. .I
suffi.i-iitf:i '.al;.•If I':n1 -:±At:'If thisma';I;r!,:kk•In11:•:ItaIt -:ILIilano ii•:'•41t4.,li::-liir•:rrl
supl:.:.rtsh'iub:I I?:.fr•.u '.:I. at I• ISt at tb - 1A It '.:-t
Substitution : ii In •;Il•. tai:r :•f iI:•ital I: •- :ubstiun!•d fi-l ltha ,' F;r •-:>: Inlhl .:.all ii1:.' u_•ca
I l l I a lu:k.!%f ful:_d r: i:.II capital in rln; !li•:•• n: ir.:urrr',[anv! If s:•. thn
nraj: ^-:eternJ tll,:.ptions f_.1 ,Lippr.rt
Ff:.1 ar.1.-•11,11lj It IIiI I III— fl ;rkar•hiilhll••;c•;nlplr;:.I!rri•rstarn:liII, th.n11',aIll :r•:.hIIl.•n:Y
Of ^:Ilrd iI - :ra -,t•-I?iiI tII PI :fil h rL,0 1 )al I:•rIinato.a.:60 nt • iminat'•p:,r•-rt;
Assets and the VulnerabifityConte xt as•,:•t',it b">thih;trr;..lalnclCI 'it.':Ia',aI ,,ultofth.•
Assets and Transforming Structures and Processes: Tli ilr,titu6:-1s --ulrl Ir:-lia.i••; ;f the
a I:4-;f0011-1 influ.•rn^• :a1 a „ t', as.•t; Tln-
ru r11R•4r,vC,- ::L :I!l:rrnnr nt I;olic; t: in tari.: infrtr,uuctureiph;,ic it capital) of
t!•:hrn:dctfr' _I ii rati •n i ;i •I•airna Ilunran cll;itrll' .r tli..•:.,iarnr,::f b: cal in.tiulti.: uc that
I•-inf:n>• socirll :.<lpit'<li
ibr G..G.iInI C, s,-•• 1. no-r,lrip1-:Iht,,.insttutionsr •:IUhltirn:lac! roc-:•nun_nl.•y,urr
n:.Influ:•n.>•larr,•:^fnu t a:^:.unndati^;n-^,.:1I:.:lip:is^,thataf1.:.tr•:tu'r,todtff:-r•:•ntli•:•lih^x:d
itrrit ^.^oi:r, ta: iltl•:'Il rt:.
H•::+: rthisisncta>inrpl:•a1:•:^:'a;relati.:arshil; Indi•:i<luatsan•:I•:Ir•:ul:'.th'rnlw•h;cr,influ••In:.
.'ti" .LC S... ,'3^. :i2 ,. r-.:•I1 iall.; sl; :.lkiriCltho^,ll'rilt.I'l:.:I:b , 1; t..iirI.u1siE•Irt.
th>• I l t. r>• I l l i l l h : I I , : th• .; dl i ••a:.it Wiir,? II•• d t : H : hl •!•' rnl7 .:; Ill, •IIt II I • I?i- tt aipp.At
>,:,1>L.t?htlll.aul;tlr_Ifa'a t1.
Assets and livelihood Strategies Tln:.se '•,:,ith nn: r.• asr;; r, r: •lul t; ha_:= o Ir,at: r rung ;i
:•Pti!.n::in- 1 n1 II-ilit ;u.-,,it-hl-t-.`•••-n multi):,b:•strcl[•:•ji:,t•z•::ur..tlvirli•:.•lill ;:•:I,.
Assets and ilvelfhoodOutcofT e3 : F !•rt.•r an N ,ha, h:,:n th It l •;I:1 ahilit r • ,:ap.•
fn:nil:•:,_ru iscriti:all';•:I:•l;!•rnaennq;cnth•:ira:,:,>„t:o>,.tr,.Giff:•r:•nLtrSSrtsar•r••tluil-:l to
r.hi,,.:; aiffor••nt li;> hih;:•:I ;I-tt:•:nl: ,. F:n' :,annll:•L•. :n1! f,: ,:1?li, nla.; •: c•nsi•:Irr a mininlnnl
l::.:•1 of .i d capit il t b:• ':'v•nticll if th-; ar:• t : a.:.hi ••:•• a Sen`+ of •:•rr•I I •I, -in =1. !='r in a I'll lot..
rural arC• l I;e:l;h ma.; b: I th•: r+•:µrire a • : : t lit l.:.' I Of t Inattll'n1 :apical to p'o,•icl:.
, •curri.'.u:.h raati!.nships':rill n,-r•rl t:• I:•r i.:Iat:•:I ,Zr, I:,'-.:,r±•
rnpip';1Ir1 lU'> SllpptS 11111 to SCII1nllI rrriF 'tF'ta 3Ik1 1?3rllloo,
PpaaFr, are q1Xtwa,- p1 to SPn1 C ,: mnt^r'A ; inn G:dltrlnutlc•n; r.>. li-stilts
Cliffeient shaped pentagons
- changes in access to assets
Tlleu^l .si pentaq :nlihovvi
r€ rsarlable, Gut de:liiiin ,
axF>;ti.pIrv>iial crrpitaI and
Innrttd mx ,5 to Ilatural
apital Social capital i;al
fal li ng. Ft chaps the people
rAr: li,*:-lih,xda set;are
repr-xsent._+J has in on urban
area but ,9:, not have the sfdlls
or furarns• to in
infrastructure malntsnan,:,
The do: li neof w.: to 1 capital
als:' Q•nstrainstbeir^bilit, to
form shored 'e orlc orr41p5. The
lo,"r pentaaaan siloo4,, the
situat on aft. support that
has ea t•il•i t•i a^-! ess to
finan: ialcapital i_perhaps
thr&ugh garoup - tars .i mlcr.-
ftrial l>a_ s:ll, ,n-m,thlataly Iteip
build social capital ;) as'welI as
pits chin -skills arxttrainii
rhu11-iIrl capitsil i . Tc•k:•ther
Tit -m. enable the people to
n-ninLlin and e.tCi i i their
pfl.;si: ll Capitol. Access to
natural capitalrei 'rlains
unchanged
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